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[OFFICIAL NOTICE. ] 
Third Annual Meeting, Michigan Gas Association. 


——— 
SaGinaw, Mrow., Jan. 20, 1896, 

The third annual meeting of the Michigan Gas Association will be 
held on Wednesday, the 19th of February, at the Hibbard House, Jack- 
son, Mich. 

The morning session will be called to order at 9 o’clock, in the parlors 
of es betel, and everything possible will be done for the comfort of the 
visi 

The Association extends a most cordial invitation to any officer or em- 
ployee of any gas company, and to representatives of firms dealing in 
— to meet with it at this time, and to put in application for mem- 

p. 
It would ‘be advisable to engage rooms in advance ; rates will be $2, 


$2.50 and $8 per day. It is requested that members be on hand 


promptly. 
_ As the titles of all papers have not as yet been received, the publica- 
tion of the list is deferred until later. -Hewry H. Hype, See’ys: 





[OFFICIAL NOTICE. } 
February Meeting, Guild of Gas Managers. 





OFFICE OF THE SECRETARY, Jan. 23, 1896. 
The February meeting of the Guild of Gas nang” 4g will be held at 
Young’s Hotel, Boston, Mass., at noon, Saturday, Feb. 8. 
A. K. Quinn, Sec’y. 








[OrFiIctaL NOTICE. ] 
February Meeting, Society of Gas Lighting. 





OFFICE OF THE SECRETARY, Jan. 23, 1896. 
The February meeting of the Society of Gas Lighting will be held in 
the Arena, No. 39 West 31st street, New York City, on Thursday, Feb. 
13, at 3 P.M. FRED. 8S. Benson, Sec’y. 








[OrFIciAL NOTICE. j 


Twenty-sixth ‘Annual Meeting of the New England 
Association of Gas Engineers. 
Se 
OFFICE OF THE SECRETARY, LYNN, Mass., Jan. 16, 1896. 


The twenty-sixth annual aE, of the New England Association of 
Gas Engineers will be held at Young’s Hotel, Boston, on Thursday 
and Friday, February 20 and 21, 1896. 

The meeting will be called to order at 10 a.m., Thursday, February 
20. A good list of papers, whose titles and authors will be announced 
later, have been promised. 

The topics for discussion which proved of so much interest last year 
will be continued this year, and several gentlemen have arranged to 
speak on the subjects already selected. 

The Question Box will be a feature as usual. Members will please 
forward to the Secretary, as early as possible, any questions they would 
like to bring before the npem 3 

The members will dine together on Thursday evening. 

Application blanks may be had of the Secretary. Applications for 
Ress near , and all other matters requiring the consideration of the 
Directors, Sould be sent to the Secretary before Wednesday, Feb. 19. 

Important.—Please note the change of date of the meeting from the 
regular date, which would fall on Wednesday, Feb. 19 (Ash Wednes- 
day), to Thursday and Friday, Feb. 20 and 21, in compliance with vote 
of Association, passed some years ago. C. F. PricHarD, Sec’y. 








BRIEFLY TOLD. 
See 

Mr. Perry's UNEVEN PREMIsSE.—In our last issue we published a 
letter from Mr. Nelson W. Perry, E.M., in which he apparently con- 
troverts some statements made in our previous editorial comment upon 
his contribution to Cassier’s Magazine entitled ‘‘Gas Engines for 
Electric Light and Power.” While we do not wish to make this sub- 
ject controversial, we cannot refrain from calling attention to the fact 
that Mr. Perry substantially agrees with us, although his communica- 
tion was not so intended. We believe that our representations were 
supported by figures that were undeniably correct and that the deduc- 
tions therefrom were so clearly set forth as to admit of neither am- 
biguity nor misconception. In speaking of the deterioration of the 
light-giving properties of the incandescent electric lamp, as compared 
with that of the mantles employed in the Welsbach incandescent 
gas lamp, and the relative proportions of electrical energy and 
gas required, our calculations were made upon a “per candle 
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power per cubic foot of gas” basis. We admit that when incan- 
descent electric lamps, connected in multiple, decrease in candle power, 
the filament becomes more highly resistant, and consequently does not 
admit of the passage through the lamp of the same current as when 
originally placed in the sockets, but we still contend, and Mr. Perry 
agrees with us, that the expenditure per candle power in the incandes- 
cent electric lamp is far in excess of that in the incandescent gas lamp. 
Speaking of the discrepancy being more marked had Mr. Perry taken, 

as he states, ‘‘ the best electricity could do, the arc lamp,” we cannot 
but say that the arc lamp should not be considered. As an interior 
lighting agent the arc lamp cannot be commercially considered. The 
heights of ceilings and the general arrangement of places of business 
preclude its general use, and hence neither its mean spherical illumina- 
tion nor its plane of maximum illumination can be taken in compari- 
son. 





A RuipDICULOUS ORDINANCE AND THE PLIGHT OF ITs SPonsoR.—In our 
item columns will be found the text of an ordinance, introduced to the 
attention of his colleagues on the Board of City Council of Chicago, by 
Ald. John Coughlin, which has for its object the substitution of the 
City Treasurer for the local Gas Company as the custodian of the 
moneys deposited by intending gas consumers as a guarantee that they 
wil! not default in their payments for gas consumed. The measureis so 
harmoniously ridiculous that its propositions call for no criticism from 
us ; but ridiculous as the thing is, it nevertheless received the sanction 
of the Aldermen, and is at this time of writing in the possession of 
Mayor Swift for his signature or disapproval. Whether he signs it or 
not, though, is immaterial, for it is on its face as illega! as it is ridicu- 
lous, wherefore it could have no life after subjection to review by the 
courts. The joke of the thing, however, is upon its. introducer (Ald. 
Coughlin), who little suspected that his scheme would be acted upon so 
quickly and so favorably. The Alderman (the ordinance having been 
read) secured the floor and loosened his tongue to the play of a florid 
speech in which he extolled the merits of the measure and waxed warm 
enumerating the rapacities of the Gas Companies—just after the usual 
manner of the Chicago Alderman—and wound up by moving that the 
ordinance be referred to the Committee on Gas, Oil and Electric Light. 
Anybody who has had experience in such matters knows full well that 
which Coughlin had in mind by such a reference. Mayor Swift, how- 
ever, at this juncture, stepped in as a marplot. His Honor wanted to 
know why, if this thing was the grand and virtuous measure that its 
proposer declared it, the need for a reference, and suggested that it be 
passed at once. Coughlin arose, stammering and stuttering, and before 
he could recover his normal wind-flow condition, somebody moved ‘‘to 
imelude the ordinance in the omnibus,” and the resolution went through 
with arush. Subsequently the whole ‘‘omnibus load” was indorsed, 
and Coughlin collapsed. Perhaps Coughlin’s next effort will be in the 
nature of an attempt to have the salaries and labor payrolls of the 
Chicago Gas Companies made up by himself, with the further right re- 
served to Lim to act as paymaster. 





Notes.—The City Gas Light Company, of Norfolk, Va., is now safe- 
ly ensconced in its handsome new office building, No. 58 Plume street, 
near Granby street. The annual meeting of the Company was held 
some days ago, and the shareholders had ample reason for congratulat- 
ing themselves over the business that fell to them in 1895. The election 
resulted as follows: Directors, A. W. Stark, C. S. Allmand, M. T. 
Cooke, C. W. Grandy, J. H. Core, A. J. Goodrich, F. 8. Taylor, R. P. 
Waller and J. G. Womble; President, A. W. Stark ; Vice-President, 
C. S. Allmand ; Secretary, Wm. N. Grubb ; Superintendent Gas and 
Electric Departments, Frederic Egner.—The Hon. Robt. A. Cochran, 
President of the Maysville (Ky.) Gas Company, died at his home in 
Maysville about a fortnight ago. He was in his 74th year.——The 
harpers against the Hartford (Conn.) City Gas Light Company may go 
on with their harpings, but Gen. Harbison and his associates keep 
marching on to their own music. The Company has secured the plot 
of land that it has coveted for some time, on the west side of Front 
street, and in due season the tenements now covering the site will give 
way to a 3-lift holder.——The Directors of the Lexington (Ky.) Gas 


Company have declared a semi-annual dividend of 3 per cent.——Mr. 

Michael J. Gallivan has resigned from the position of Gas Inspector 
for Buffalo, N.Y. The resignation is to take effect on the 1st prox.—— 
Mr. D. E. Martin has been elected President of the Oakland (Gal. ) Iacaue 
Light and Heat Company, vice the late Mr. J. W. Coleman. 

Thomas Crellin and John A. Britton were eleéted to fill the ican 
on the Board of Directors.——At the annual meeting of the i ose 
(O.) Gas Light and Coke Company — on chosen were: Directors 

Governor Asa S. Bushnell, Col. J R. Cline, Hon. Ross Mitchell, 


oa 


A. Winger and Hon. J. F. BD lta President, Gov. A. 8, Bush- 
Secretary and General Manager, Col. J 


W, RB, Cline, 








On the Determination of Carbon Dioxide by Absorption. 
i 
By H. Heipennaln.' 


Of all the methods for thé determination of carbon dioxide the ab. 
sorption method is the most reliable and most correct. It is, hawever, 
not easy to obtain good results with an absorption apparatus. The inex. 
perienced generally get varying results; after some practice the results 
become uniform, but either too high or always too low. The applica- 
tion of a corresponding correction may be used with advantage in such 
cases, but one must admit that this is a makeshift only. As long as the 
| causes for the excesses or shortages are unknown, the influence of such 
leauses can not be estimated, and therefore one is always uncertain 
whether the applied correction actually compensates the error. 

I therefore decided to seek the causes. If I could not remove them, 
I would at least measure their influence. The correction which was so 
far found by merely empirical methods could then be calculated from 
the obtained data. Thus the method would be brought beyond dispute, 
at least from the scientific standpoint. 

The method and the apparatus which I shall discuss in the following 
are those described by Fresenius.’ Before going into details, I may 
briefly remind the reader of them. The carbon dioxide is developed by 
boiling with a dilute acid. A mixture of carbon dioxide, air and water 
vapor is generated, from which the latter is removed first. From the 
remaining gas mixture carbon dioxide is absorbed. These operations 
are performed by a current of air free from carbon dioxide. Conse- 
quently the apparatus has to provide for 

(1) an air purifying device, 
(2) a developing apparatus, 
(3) a drying apparatus, 

(4) an absorption apparatus, 
(5) an aspirator. 

Each of these parts must do its work perfectly, if good results are to 
be obtained. This can be easily accomplished as to the air purifying 
and the drying apparatus by making them amply large. The evolution 
flask can be rather small with substances which do not foam, but with 
foaming substances like baking powder the size of the flask must be 
chosen according to the practical requirements. For our work a capa- 
city of 300 cc. is sufficient. 

The absorption apparatus occasions some difficulty. Its size is 
limited by the capacity of the analytical scale. We use U-tubes filled 
with soda-lime and calcium chloride as recommended by Fresenius. 
My experience is that these tubes contain generally too litle calcium 
chloride, whereby losses are caused. Soda-lime loses some mixture in 
a current of air dried by calcium chloride. In order to retain the 
moisture a considerable length of calcium chloride must be provided 
at the end of the second U-tube. Fresenius prepares both tubes alike 
and exchanges them after the first use in order to have the fresher 
filling in front the second time. I do not think that this is the best 
plan. My opinion is that each tube has to serve.a particular purpose, 
and should consequently have a special outfit. In the first tube carbon 
dioxide is to be absorbed and therefore it must be filled mainly with 
soda-lime. The second tube has to answer two different requirements. 
Firstly it has to act as a safety tube to catch any residue of carbon 
dioxide not absorbed in the first tube. If it is considered that these 
traces naturally are in a highly dilute state, it seems indispensable that 
in order to retain them with safety a powerful absorbent must be em- 
ployed, in other words, a fresh filling. Secondly it has to absorb the 
moisture which during the operation has been given off by the soda- 
lime in both tubes. This can be attained only if the current of air 
passes a rather long column of calcium chloride before leaving the 
tube. To meet these requirements the second tube is filled half with 
soda-lime and half with calcium chloride. 

As already mentioned, the first absorption tube receives mainly a fill- 
ing of soda-lime. Only atthe end at which the current of air enters 
a layer of calcium chloride 4s provided in order to absorb any moisture 
which may rise from the soda-lime in this direction. 

This manner of filling the two absorption tubes has proved very 
satisfactory. Experience teaches very soon how much carbon dioxide 
can be absorbed by the first tube with safety and how often the filling 
must be renewed. We found that with our soda-lime twenty grams of 
filling can take up one gram of carbon dioxide. The filling of the 
second tube, which consists of about ten grams of soda-lime and ten 
grams of calcium chloride, needs renewing but seldom. As. we work 
its weight increases at each determination very constantly by about five 








_ 1. Journal American Chem ical Society. 





2. Quant. Anal. I, page 449, and II, page 808. 
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milligrams, whether the quantity of carbon dioxide be large or small or dioxide in the evolution flask, aspirating a certain quantity of air, for 
a blank determination be made. This proves that the small increase is | instance one-half liter, weighing the tubes and repeating the aspiration 
caused entirely or almost entirely by moisture. When after repeated until the weight of the tubes remains constant. As a precautionary 
use the total increase amounts to about two-tenthks gram, it is observed | measure some addition is to be made to the minimum thus found. 
that the increase diminishes and at the same time the results are low.| In order to regulate the current of air and to keep it constant some 
Therefore we renew the filling as soon as the total increase amounts to | skill is required. The aspirator must not be put in operation before the 
one-tenth gram. | air in the apparatus comes to equilibrium, which generally is the case 
The aspirator is another part to which, in my opinion, not enough | after the liquid in the evolution flask has boiled a few minutes. The 
attention is paid. As will be shown later in this article, the aspirator | flame is then reduced just far enough too keep the liquid slightly boil- 
must allow a perfect regulation of the air current and must show the|ing. Now the aspirator is connected and the water allowed to run off 
quantity of air used. Both are easily obtained by employing aj until it comes to a standstill. Now is the time to open the cock between 
Mariotte’s bottle. | the evolution flask and the air purifying apparatus. Immediately the 
As to the manner in which the method is to be carried out, the follow- | outflow from the aspirator starts and becomes constant after a few 
ing points seem to be worth noting. It is evident that the current of air| seconds. By aid of watch and measuring cylinder the speed is 
must not exceed a certain rapidity if the absorption is to be complete in | soon regulated. 
all parts of the apparatus. As the absorption of carbon dioxide by| Wemake it a rule to aspirate with but half the allowable rapidity 
soda-lime takes place, according to general experience, very easily and | until the main quantity of carbon dioxide is absorbed, 7. e., until the 
quickly, there is practically no danger of loss. Long columns of cal-| soda-lime tube has recooled ; from then to the end of the operation the 
cium chloride in the drying tubes secure proper absorption of moisture | full speed is used. It may be said that in our work these speeds are 
in this part. It remains only to make the absorption of moisture in the | respectively ten cc. and twenty cc. per minute. 
second weighed tube perfect. In my opinion it is impossible to giveon| The flame remains burning during the whole time of aspiration. If 
this point any definite rules which can be followed in all cases. On the|the flame were extinguished the air in the revolution flask 
contrary the maximum rapidity admissible must be found by experi-! would cool and contract, making a regulation of the air-current 
ments, not only for each apparatus, but also for each new lot of | impossible. 
absorbents, as especially the commercial soda-lime has a varying, Another point often overlooked is the presence of carbon dioxide in 
content of moisture. distilled water and laboratory air. There is too much in both to 
In order to find the allowable rapidity of the air-current one may neglect. The whole apparatus including the evolution flask, must be 
proceed practically as follows: The apparatus is charged exactly as for | filled with air free from carbon dioxide and the distilled water must be 
an analysis except that the carbonate is left out; in other words, a| freed from it, by boiling with a little acid. In pouring the water into 
blank experiment is made. The aspiration is started with a rapidity of the evolution flask air must not be allowed to enter. 
fifty cubic centimeters per minute. After two liters of air have passed| Finally, corrections for changes of temperature and air-pressure are 
it is interrupted. If the absorption tubes show a loss in weight, the | indispensable, as the tubes and their contents occupy a rather large 
experiment must be repeated with less rapidity, say forty cc. per| volume. 
minute, and in this manner must be continued until the weight of the, In regard to accuracy of our results little remains to be desired. 
tubes is constant. If the work has been done with due precaution | Blank determinations give a gain or loss of not more than two-tenths 
it will now be found that the first tube has lost just as much as the mg., and determinations of carbon dioxide in clear crystals of Iceland 
second has gained. If this is not the case it is a sure indication that the | spar give, if one gram is employed, results which vary from 44.01 to 
result is due to a compensation of errors. | 43.96 per cent. The explanation for these slight variations may be found 
The ascertained maximum of rapidity of the air-current must not| partly in the inexactness of the weighings, of which four must be 
be exceeded in determinations; a slower rate is unobjectionable. It} made for every determination, and partly in the quantity of moisture 
may be mentioned here that the calcium chloride in the second | condensed on the surface of the tubes, which varies according to the 
tube must be of the same quality as that in the drying apparatus, which | moisture in the surrounding air. 
is also evident from the remarks made by Fresenius. It may be well to append a sketch of the apparatus as modified by 
Further it is manifest that a certain quantity of air must be aspirated |me. Great care has been taken to draw all parts in proper proportion. 
in order to transfer all carbon dioxide from the evolution flask and the | The ratio is 1:12. Some explanations in regard to details may follow : 
drying apparatus to the absorption tubes. The common directions on| a. Air-purifying cylinder, filled with soda-lime. At the top is cotton 
this point, as for instance two air-bubbies a second for half an hour, se keep back soda lime dust. 
and similar rules, are too indefinite, and in fact do not suffice. On the! 6. Cock to regulate the air-current. 





contrary, the required quantity of air must be determined for each ap-| cc. Capillary tube to offer resistance to the air-current in case cock 6b 
paratus. This is done simply by liberating about half a gram carbon | 


is opened too far. 
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d. Funnel tube, closed at the bottom by a perforated rubber stopper 
into which 

é. a glass tube is fitted. This arrangement, in connection with cock 
b, is a substitute for a three-way cock, bu. has the advantage that the 
regulation part, i. e., ‘‘b” does not become wet and is not exposed 
to heat. 

f. Evolution flask. 

g. Cooler. Consists of a glass tube around which a lead pipe is 
wound. It was adopted by us on account of varying water pressure. 
It stands sudden changes of pressure very well. 

h. Drying tube filled with coarse calcium chloride. 

i. A little pumice stone prepared with copper sulphate. 

k. Drying tube filled with fine calcium chloride. 

l. Cock to close drying apparatus when not in use. 

m and n. Absorption tubes, filled as described above. They are put 
in a glass case to protect them from dust. The connections are made by 
perforated rubber stoppers. 

o. Guard tube, containing calcium chloride and soda-lime. 

p. Indicator tube. 

r. Safety bottle, to receive water which may be sucked back from 

s. the aspirator. 








The Prepayment Gas Meter System in Birmingham, Eng. 


— 


[Extracts from an article in the Birmingham Post published in the 
London Journal. | 


The introduction by the Gas Committee of the Birmingham City 
Council of the system of prepayment meters into the houses of the 
working classes has been so successful that its development is only a 
matter of time ; indeed it may ultimately compel the consideration of 
the question whether the scheme could not with advantage be extended 
to all kinds of house property, and, perhaps, to many business premises. 
The necessity of doing something to popularize the use of gas in small 
houses has for a long time occupied the attention of various gas com- 
panies, and especially the department in Birmingham. It was found 
that the number of small meters was rapidly diminishing, mainly 
through the practical abolition of the three-light meter, :n consequence 
of the gas being extended to other purposes than that of lighting. 
When the Birmingham Corporation acquired the gas undertaking from 
the old Companies, they became aware that the number of small houses 
in which gas was used within the area of supply was very much smaller 
than in many other manufacturing districts ; and they devised various 
means for attracting that class of consumer by relaxing the system 
adopted by their predecessors of asking for deposits as security and 
abolishing the fourth scale of charges—a scale by which consumers of 
gas under 10,000 cubic feet per quarter had to pay a higher charge. 
This was a concession which was decidedly in favor of the small con- 
sumer ; but, notwithstanding this liberality, very little progress was 
made. In 1877, it was estimated that the consumption per meter in 
the small houses would be so inconsiderable that it could only be sup- 
plied at a loss ; and the Gas Committee, who had once more had the 
matter before them, abstained from making any special effort to enlarge 
the scope of their business in those tenements. Matters remained in 
abeyance until about six years ago, when, as the result of a discussion 
in the Town Council, careful inquiries were made as to the practic- 
bility of increasing the supply of gas tu the better class of small houses. 
The Committee came to the conclusion that it would be desirable to 
extend the convenience of gas lighting to such houses; but they also 
recognized that, in justice to other consumers, they must act imparti- 
ally, and strictly on commercial lines. By way of experiment, seven 
streets were selected at random in different parts of the suburbs; and 
an inspection revealed the fact that,of the 400 dwelling-houses fronting 
the streets or in the open terraces, not more than 100 of the house- 
holders used gas, although supply-pipes had been provided by the 
landlords to about 200 houses. This clearly showed that, before any- 
thing else could be done, it would be necessary to persuade the tenants 
of the houses already supplied with pipes to use the gas, and also to 
induce the landlords in the other houses to put in fittings. . Another 
difficulty, however, then arose in the discovery by the Committee that 
many of their own workmen who resided in houses fitted with pipes 
used oil as an illuminant, because they found in their household 
economy that it was easier to pay weekly for oil than quarterly for gas; 
and consequently it became apparant that a weekly collection must be 
instituted if the system for supplying these small houses with gas were 
to be at all a success. 


About this time the first form of prepayment meter made its appear- 


ance; but by 1891, the automatic or coin-freed meter had been 
invented. An experiment was then tried in twenty-six artisans’ dwell- 
ings in Ryder street (the erection of which had been undertaken by the 
Corporation); but it was not altogether an encouraging success because 
the cost of the weekly collection was more than sufficient to swallow 
up any profit that could be made. Concurrently with the experiment, 
similar meters were fixed in fifteen private houses, for which the land- 
lord had hitherto paid quarterly for the gas consumed by his tenants 
through ordinary meters, and had charged them a weekly sum for 
the supply. A change of meter in these fifteen houses was beneficial 
for nine tenants, who effected a considerable economy in their consum)- 
tion of gas. In view of a further trial, the arrangement was made 
that, instead of the money being collected weekly by special officers, it 
should be paid in the rent by the tenants under the Corporation. But 
even this system, though operative in reducing the cost of the supply, 
did not obviate the necessity of frequent examination of the meters by 
trained inspectors, for the purpose of removing the difficulties which 
arose principally through the meters being temporarily disabled by 
coins interrupting the working of the mechanism. The consumers 
exercised economy in various directions ; and in those houses in which 
not only the permanent fittings had been provided by the Corporation 
but the tenants’ fittings—pendants, brackets, etc.—also, care was taken 
that the fittings should be supplied with the most modern type of 
governed burner, so that the consumer might obtain the best light for 
apenny. Another advantage of the new arrangement was that the 
consumer could test for himself the accuracy of his own meter. He 
was told that he had a governed burner consuming 5 cubic feet per 
hour; and it was easy, therefore, for him to see, when he had paid a 
penny in advance for 25 cubic feet of gas, that he obtained five hours’ 
light for the payment. One interesting fact revealed during the 
experiment was that the consumption of gas was smallest in the 
lowest-rented houses. For instance, in a house rented at 5s. a week, 
it was found that the consumption was not more than half that in a 
house let at 7s. 6d. per week. 

From 1891 to 1893, the experiment was tried in 103 houses erected 
by the Corporation, and in 63 houses owned by private landlords. 
The Gas Committee, therefore, had sufficient experience to enable them 
to arrive at a conclusion as to the value of the system. Two things 
were appareyit—first, that the weekly collection must be dispensed 
with on account of its cost ; and, second, that some further encourage- 
ment must be given to the use of gas 1n order that the consumption per 
meter might be sufficient to make the supply remunerative. Apart 
from the provision of the tenants’ fittings, the cost of which was 
included in the charge for gas, the capital outlay on the installation 
could not be less than £3; while, under the most economical arrange- 
ments, it was probable that the cost of collecting the pence and super- 
vising the meters, bookkeeping, etc., would involve an additional 6s. or 
7s. perannum. Having arrived at this conclusion, it was necessary to 
do something to increase the consumption per meter. Inquiries made 
in other towns showed that the supply of the ‘‘penny-in-the-slot”’ 
meters had led in nearly all cases to a demand for gas for heating pur- 
poses—either a small boiling stove or, as in a large number of cases, a 
small cooker. In fact the experience of the larger houses was repeated 
in the smaller. Consumers having gas in their houses—especially in 
those where early breakfasts had to be provided and mid-day cooking 
had to be done in the living room—were quick to appreciate the 
advantages of the use of gas for cooking purposes, particularly in the 
summer months, when it would obviate the necessity of a fire through- 
out the day. 

Although the Gas Committee has hesitated in the first place to 
include bouling-stoves in their ‘‘ penny-in-the-slot’”’ arrangement, they 
were convinced by the experience of other towns that it was a neces- 
sary part of the system, and would solve the difficulty as to the mini- 
mum consumption required to make it pay. With regard to the weekly 
collection, this difficulty was overcome by the meters being made suffi- 
ciently large to receive the coins necessary for a whole month’s con- 
sumption, or even a longer period. Of course, there are still some 
difficulties to be surmounted before the scheme is perfect. The depart- 
ment has made it one of the conditions of supply that the consumer 
shall, at each monthly collection, pay the difference, if any, between 
the consumption registered in measures of 25 feet, and that registered 
on the ordinary index of the meter ; or if the difference is in his favor, 
the balance shall be returned to him. This difficulty is materially 
reduced by the provision of a supplementary index on the meter show- 
ing the number of pence deposited ; so that the consumer can not only 
check the inspector as to the quantity of gas burned, but as to the amount 





of pence taken from the box. It is interesting to note that, during the 
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four years the new system has been in operation in Birmingham, there 
has only been one case of attempted fraud, and that was a case in which 
a workingman, in temporary possession of a house, endeavored to get 
a supply of gas by means of a metal disc. It may be a piece of useful 
information to anyoneelse who thinks he can impose on the department 
in a similar manner to say that in the case alluded to the metal disc 
was rejected by the meter. 

More than 1,000 meters were fitted in small houses in Birmingham 
last summer; and the supply since has only been arrested because of 
the impossibility of employing the fittings staff on the work during 
the winter. Several hundred applications are on the books; and they 
will be met as soon as possible. It is expected that, in the light of recent 
experience, the demand will be much greater during the early spring. 
The success of the new meter in small houses may. perhaps, ultimately 
lead gas managers to provide similar fittings for houses of all sizes, 
because it may be contended that, if the meter is advantageous and 
economical in a small house, it will be inalargeone. This contention 
will be supported by the fact that no complaints have been received 
about the quality of the gas supplied under the new conditions, and 
that, when the burner fails, it is the duty of the department to renew 
it. It may further be found possible to use the meters in manufactories, 
where the waste of gas would be prevented, and a check put upon the 
workmen, by the prepayment system. Mistresses who keep a staff of 
servants may also discover its utility in the kitchen, just as the house 
wife does in a small tenement. 








Effective Center of Light from a Standard Photometric 
Burner. 
~ —> 
By Ciayton H. SuHarp, Pu.D., in Electrical World. 

In an article which was read before the American Society of Me 
chanical Engineers, and which was given in abstract in the Electrical 
World of Dec. 14, 1895, Mr. D. S. Jacobus’ describes an experimental 
determination of the effective center of light for a London Argand 
burner having a wide, horizontal slit. This problem is precisely simi- 
lar to that of finding the effective center of light for the Vernon- 
Harcourt pentane lamp. The theory of this form of light standard is 
extremely simple, and since it does not seem to be very generally 
known, it may be given here.’ 

Let I be the intensity of the source and i be the intensity of unit 
height of flame considered as a uniform cylinder. Let H be the height 
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Diagram of Photometer. 


of slit B C, in figure, and DH= Dd + Ee, the increase of height due 
to parallax. 

Then 1=iH+iDH. 

If R=r represent the distance from the flameaxis to the photometer 
dise and to the edges of the slit, respectively, we have from similar tri- 
angles— 
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In which 1' = 7 H, being the intensity of the source due only to the| 
portion of flame having the height H. 
The intensity of illumination on the photometer dise will be— 
R 1 I 
DP R—r=l1' _ r\s } 
a k(R—r) (r _ ") 
approximately, since R is much greater than r. 


1. See Journa, Dec. 16, 1895. 

2. See Liebenthal, Electrotechnische Zeitschrift for October, 1895. 

8. Or, since intensities are proportional to the amount of flame exposed, we see at once 
that— I DE R 
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Hence the effective center of the source is at a distance equal to half 
of the radius of the screen in front of the axis of the flame. 

In Mr. Jacobus’ experiments r was equal to 1 inches, and the effect- 
ive light center was found to be ; inch from the axis of the flame, 
these two quantities stand to each other in the ratio of $2—a close ap- 
proximation to the value indicated by the theory. 

The errors arising in certain cases, from a failure to make a proper 
setting of a standard, having a screen of this sort, are much larger 
than one at a first thought would expect, and serve strongly to empha- 
size the necessity of using great care and forethought in making even 
the simplest photometric measurements. 

That an error of a similar kind may occur in the use of standard 
candles has been illustrated in a striking manner by an experiment 
made by Mr. Wm. Sugg. 

The axis of the flame of ‘an English standard candle is not, in gene- 
ral, the prolongation of the axis of the candle itself, but lies at one side 
of this axis, in a position which depends on the size of the flame, and 
on the curvature or curl of the upper part of the wick. As the wick 
burns down, exposing fresh parts to the heat, it will twist about, carry- 
ing with it the axis of the flame. Thus the position of the light center 
in respect to the photometer bar may be materially changed. 

Mr. Sugg took a series of photographs of the flame of a candle which 
had been adjusted so that the flame axis coincided with the prolongation 
of the axis of the candle. These photographs show how in the course 
of a little time the wick twisted far enough to notch the flame. of the 
curl of the wick through 90°, bringing the axis of the flame a noticea- 
ble distance nearer the photometer bar. 

It is to be noted that errors of this sort are minimized by the use of a 
long photometer bar. On a bar 200 inches long they become, in gene- 
ral, comparatively insignificant. Such a bar presents this additional 
advantage, the error arising from the considerable size of the luminous 
source as compared with the distance between the source and the photo- 
meter disc is decreased, while the coarser divisions render it possible to 
take readings of photometer settings with great quickness and facility. 
The diminution of the intensity of illumination on the photometer dise 
involved in the use of a longer bar is not of practical importance when 
dealing with the comparatively powerful light sources used to-day. 








Steam. 


EN SE 
By C. A. CoLuettT.! 


It is said that fools rush in where angels fear to tread, and when we 
call to mind the alarming frequency of steam boiler explosions and 
their disastrous effects upon life and property, we are forced to admit 
the truth of this adage. F 

The mechanic who undertakes to constrict an engine or other ma- 
chine without first obtaining a full knowledge of the properties and na- 
ture of the material used in such structure is almost sure to fail ; and 
the engineer who takes charge of a steam engine, or uses steam for any 
purpose in the mechanic arts or in manufacturing, should first acquaint 
himself with its nature and properties. Now, in order that we may the 
more fully understand the nature and properties of steam, it may be 
necessary to touch upon its natural chemical composition and proper- 
ties in a general way. 

Water is looked upon by many as acommon and simple element, and 
the mode of converting it into steam is known by everyone. Not so, 
however, with its constituents and properties when in the gaseous form. 
The analysis of steam, such as is usually generated in the ordinary 
steam boiler, has yet to be made, and consequently many vague theor- 
ies and ideas are advanced. We can safely affirm that ice, water and 
steam are one and the same substance, only that they are of different 
degrees of temperature. This may appear paradoxical, but it is never- 
theless true. It is evident then that the temperature gives different 
properties to the same substance—water. The highest point to which 
ice can be raised and maintained as ice is 32° F., but the highest to 


| which water and steam can be raised has not yet been accurately deter- 
|mined. Weare told that Dr. Lardner generated steam under a pres- 


sure of 1,000 pounds per square inch, which would correspond with a 


| temperature hot enough to melt lead. We know that at atmospheric 
| pressure water evaporates into what is known as steam at 212° F., and 


above or below that point in accordance with the pressure to which it is 
subjected, and in proportion to the units of heat applied. 

Steam and water can exist in their respective forms at all tempera- 
tures above 32° F.; and, in fact, steam is known to exist much below 
the freezing point. We may say, just at this point, that we make no 


1. Safety Valve. 
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distinction between what is called vapor and steam ; and in fact there 
is none, except temperature. When the temperature of the air falls 
sufficiently below that of the water in our bays and rivers, steam is 
given off from their surfaces and becomes visible when condensed in 
colder atmosphere. Steam can be condensed in the atmosphere by any 
cold substance being placed in it. A pitcher filled with ice will illus- 
trate this. Steam is given off from our bodies at nearly the same tem- 
perature as the air. To prove this we have only to breathe on a piece 
of cold metal or glass, when condensation ensues and the water can be 
easily collected. 

When the atmosphere is much colder than our bodies this steam is 
made visible by condensation, and when the temperature is sufficiently 
low has been frozen into ice upon the beard. We have said here that 
steam was made visible, but when visible it is no longer steam, but 
minute globules of water of infinitely small proportions, which, by 
their attraction for each other, under favorable conditions, form drops 
and fall in rain, or are evaporated again and carried of in the thirsty 
atmosphere. Pure steam is composed of two volumes of hydrogen and 
one of oxygen gas; or, by weight, one of hydrogen and eight of oxy- 
gen. If two cubic feet of hydrogen and one of oxygen are united they 
will form only two cubic feet of steam, or a volume equal to that of 
the hydrogen, and equal in weight to both. Steam is three-eighths 
lighter than common air. An atmosphere of pure steam would only 
weigh a little over 9 pounds, yet water, of which it is composed, is 770 
times heavier than air, it being in weight as 1, nitrogen 14, oxygen 16. 

The thermometer being the instrument generally used for measuring 
degrees of heat, might be more properly termed degrees of expansion 
and contraction in the liquid or metal used in its construction. Quan 
tity of heat cannot be measured by the thermometer, although it is in- 
dicated by the expansion of the material of which the thermometer is 
composed, to be either more or less intense. The galimometer is the 
most sensitive instrument in use for measuring minute differences in 
temperature. This instrument will not indicate quantity, but will in- 
dicate or detect the presence of heat, though insensible to the ordinary 
thermometer. The calorimeter is a device for measuring quantity. It 
consists of a glass vessel having two annular chambers, the inner one 
to contain the liquid or material to be tested, the other two chambers 
to contain pounded ice—the outer chamber of ice to prevent the action 
of the heat in the surrounding air from acting on the ice in the middle 
chamber. The quantity of heat is then obtained by the quantity of ice. 
The substance under test will dissolve in the middle chamber, and can 
be ascertained by the weight of water thus collected from the ice in the 
middle chamber ; yet this will not give accurate quantity, as all the ice 
thus dissolved cannot be collected, a portion of the water being retained 
in the ice by capillary attraction, even though no heat were lost while 
conducting the operation. 

Watt gives the latent heat of steam at 1 atmosphere as 988° F.; at 10 
atmospheres as 840°. Watt’s theory being that 1,200° degrees is the to- 
tal heat contained in saturated steam, and that as sensible heat in- 
creases latent heat diminishes. In measuring the quantity of heat con- 
tained in steam the ordinary thermometer is useless. An approximation 
to quantity is made as follows: 1 cubic inch of water generated into 
steam contains sufficient heat to raise the temperature of 54 cubic 
inches from 32° F. to 212°, making in all when condensed 64 cubic 
inches of water at 212°, yet the steam only indicated 212°. Hence, if we 
multiply 64 by 212°, and deduct the 32° contained in the 54 cubic inches 
of water we will have 1,202° as the amount of heat obtained from 1,700 
cubic inches of steam, or the amount necessary to evaporate 1 cubic 
inch of water into steam, yet the steam will indicate, by the thermome- 
ter, as having only received 108°,when, as shown by the above caleula- 
tion, it has received 1,170°, and yielded up to the 5} cubic inches of wa- 
ter 990°. If we goon alittle further, we will find that this heat was 
diffused throughout 1,700 cubic inches of space occupied by steam—and 
here quantity takes the place of intensity—each atom of steam requir- 
ing its unit of heat to hold it in the gaseous form, for if 1 atom should 
lose its required unit of heat, it would be no longer steam, but would 
become water, and perhaps carry several of the surrounding atoms with 
it to the liquid form. 

If we could compress the 1,700 cubic inches of steam into one-half its 
volume without loss of radiation or condensation, we would find an in- 
dicated increase in temperature of 38°, and it would contimue to in- 
crease as the volume was reduced. Water at the boiling point cannot 
be made to indicate any higher temperature than 212°. No matter how 
intense the heat applied, an increase of ebullition, a more violent boil- 
ing, is all that is indicated until the body of water is all evaporated. It 
is during this period that the seemingly lost heat is carried off into the 
increased space occupied by the steam. 





Rumford says that steam contains heat enough to raise ten times its 
own weight of water 102°, or 102 times its own weight 10°. Water is 
the greatest absorbent of heat of any substance. If we take equal 
weights of water and iron and raise them to the same temperature, it 
will be found that the water contains ten times the amount of heat. 
The heat required to raise 1 pound of water 1 degree will raise 4} 
pounds of air to the same height. Again, if 1 pound of mercury be 
heated to 160° F., and 1 pound of water to 40°, and mixed together, 
they will give a temperature of 45°. But if the water be heated to 160° 
and the mercury to 40°, and then mixed together, they will give a tem- 
perature of 155°. The 5° taken from the water will indicate an increase 
in the mercury of 115°. On the other hand, the 115° taken from the 
mercury will only indicate 5° in the water ; showing that the different 
bodies have different capacities for heat. Water, although the greatest 
absorbent, is a poor conductor of heat. It can be boiled in a vessel 
only a few inches in depth, and emit steam from its surface without 
materially increasing its temperature at the bottom. In a very long 
steam boiler, with an intensely hot furnace, steam will be generated in 
the front end of the boiler, while the other end is comparatively cold. 
Hence great care should be exercised in raising steam in a cold boiler 
in order to avoid excessive strains from unequal expansion. 

The ease with which steam gives out its heat is of great annoyance to 
the engineer, and also of great service in the condensing steam engine 
by its rapidity of condensation. Many devices have been resorted tu to 
prevent the radiation of steam, such as jacketing, and superheating it 
in the boiler. Superheating has been applied in various ways, and the 
poor conductive property of steam makes it possible to have steam at 
different temperatures in the same boiler, unless a very active circula- 
tion is kept up. Hence the necessity of having the best water circula- 
tion possible in a steam boiler. If pure steam be superheated beyond 
the point of loss by radiation, it becomes subsaturated or surcharged with 
caloric, and acts upon the iron of the boiler and engine with deleteri- 
ous effect. Oxidizing the same, when superheated or supersaturated, 
its absorbing properties are increased on account of its inclination to 
become saturated or attain its normal condition. If expanded in a cyl- 
inder, it will take up a portion of the water that may have been formed 
by contact with the colder surface of the engine. When expanded, it 
falls in temperature, and it follows that the pressure being reduced, the 
boiling point is also reduced, which allows the greater portion, if not 
all the water so formed, to flash back into steam, it having obtained the 
same temperature as the steam at its highest pressure. , 

A sudden ebullition, which sometimes produces what is called prim- 
ing, is caused by the same law of pressure regulating the temperature 
of the boiling point, for water can be heated to any degree to corre- 
spond with pressure applied of its own vapor, and might be so confinc d 
as not to evaporate at all. The solvent property of fresh distilled water 
is known to produce the brown substance found in pipes and on the 
tubes of boilers using it, causing what is termed pitting of iron. This 
brown product by analyzation is found to contain 79 per cent. of the 
oxide of iron and 15 per cent. of water, with 1 per cent. of silica. Steam 
having similar properties as that of the distilled water, when super- 
heated, acts sti]l more powerfully on the iron of the boilers, superheater 
or engine ; and because of this corrosive property in surcharged steam, 
superheating to any extended degree has been abandoned by many en 
gineers. Notwithstanding all this, there are many earnest advocates of 
the use of superheated steam among engineers who have given the mat- 
ter the closest study and research. 

An eminent engineer—who is unfavorable to superheated steam—ex- 
plains superheating as follows: ‘‘In order to utilize the maximum 
effect of steam it is not necéssary to overheat it. After a pure steam is 
formed, that is, when all the particles and bubbles of water are evapo- 
rated, water which accompanies the steam in such a form has the same 
temperature as that due to the surrounding steam pressure, preventing 
it to vaporize, and when it passes through the superheater the tempera- 
ture is greatly increased, while the pressure remains the same. It, being 
in connection with the steam room in the boiler, allows the water to 
vaporize, and a pure steam is formed. If particles of water with the 
steam is admitted into the cylinder part of the stroke and then allowed 
to expand, it is generally found that the end pressure does not come up 
to that due by theory, from which it has been pronounced that the ex- 
pansive quality of steam does not follow that of a perfect gas; but if 
we knew the cubic content of all the particles of water, and subtracted 
that from the cubic content of the steam, it might be found that its ex- 
pansive quality is not so far from that of a perfect gas. It appears, 
also, that the expansive quality is diminished by overheating pure 
steam.” 

The relative volume of steam to water is not the same at all pressures, 
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according to the law of gases. For instance, if we take steam at 1,700 
cubic inches to 1 of water, at 2 atmospheres we should have only one- 
half that volume, and at 4 atmospheres one-fourth of the volume ; at 8 
atmospheres one-eighth, or 212.5 inches, when in reality we have 251 
inches at 8 atmospheres ; the increased volume being due to the in- 
creased temperature at those pressures. Steam, like water, being a poor 
conductor of heat, makes it necessary to cause nearly all the atoms of 
steam to come in contact with the heating shrface of the superheater to 
give it auniform temperature ; and to accomplish this superheaters 
have been made with flattened tubes, others with angular pipes, and in 
every conceivable form, many of them acting as refrigerators when 
placed in the uptakes of boilers, from the low temperature in them and 
the frequent admission of large drafts of cold air when the furnace doors 
are opened. Pure steam is the vapor of water, free from watery par- 
ticles, all foreign substances or other compound gases than oxygen and 
hydrogen, and of a temperature equal to the pressure under which it 
was produced. 

Subsaturated steam is that which has received a higher temperature 
than that under which it was evaporated, and it can be raised to any 
degree of heat the vessel will endure in which it is contained, its ab- 
sorbing properties becoming greater with each degree. 








Improved Gas Pipette for the Absorption of Illuminants. 
a 

Mr. Augustus H. Gill submits the following improved form of gas 
pipette for the absorption of illuminants : 

In the use of the apparatus for this purpose ordinarily furnished by 
the dealers, difficulty has always been experienced in sucking the gas 
back from the pipette, owing to the moist beads and the glass wool en- 
trapping some bubbles. To obviate this the writer has, for the past two 






































years, made use of the modification shown at one-fourth size in the 
sketch. The round bulb, filled with beads and glass wool in the 
usual form, is replaced by a cylindrical one about 2 inches long and 1} 
inches in diameter, filled with tubes standing vertically, after the man- 
ner of the Orsat pipettes. The surface presented is nearly the same, 
and no trapping of the gas can take place. 

The stand is the one already described, and the whole apparatus may 
be obtained of the Ziegeler Electric Company, of Boston. 








A Method for the Detection of Weak Dynamo Fields. 
ee ee 
By Mr. BucKNER SPEED. 

The cotton covering of the wire wound on dynamo fields is subject to 
deterioration from three principal causes—slow carbonization, due to 
heat ; oil from the bearings, and insufficiently baked shellac. These 
changes in the insulation of the wire allow the current to jpass 
from layer to layer of the wire instead of all passing through the wire 
itself, and the field may thereby. be greatly. weakened, and yet show no 
ground from the field wire to the field core. The only cure for such 
weakening is to rewind the spool with new wire. 

The spool or spools requiring rewinding may usually be determined 
with ease if the resistance of each spool be taken when first received 
from the factory. If, however, the original resistances cannot be ob- 


tained, and there is no certainty that the coils all had equal resistances 
when wound, the faulty coil may be determined as follows : 

Measure the resistance of each spool with a Weston voltmeter and 
Weston ammeter, using currents of various strengths ; thus in the 
measurement of an are machine the field wire would be connected in 
series with a Weston ammeter and adjustable resistances for varying 
the current, which could be supplied from a constant potential generat- 
or, for example. The drop across each spool would then be taken with 
a Weston voltmeter, when the current is held steadily at one ampere, 
then at two amperes, then at three, and so on up to the normal current, 
say ten amperes. If the wire covering is in good condition, the resist- 
ance of the spool will of course be constant for all currents, or rise 
slightly, owing to the field becoming warm. But if the spool be 
‘green’ from not having been baked, or if it has become soaked with 
dirty oil, its resistance will be about constant for the weaker currents 
and will abruptly decrease upon the application of the stronger cur- 
rents. The writer has measured fields in which this decrease in the re- 
sistance of the coil was as much as 20 per cent. 

In case of a dry carbonized field the resistance, when hot, will be 
either less than when cold, or it may remain about the same, or even 
rise slightly, but in the last case the rise in resistance with heat will be 
much less than the rise that is caused by the temperature coefficient (0.4 
per cent. per degree Centigrade) of the copper. 

The writer has had occasion to use the above method on a number of 
dynamos which showed evidence of weak fields, and it has never failed 
to correctly indicate the weak spool. Appended is a specimen of one of 
these tests. The spool was unwound and the wire found to be in very 
bad condition, the cotton insulation being saturated with oil and colored 
green with verdigris ; there were also large black spots of carbonized 
and oily wire covering as large as one’s hand. Upon rewinding the 
spool the resistance became constant, as shown in the second table. 


Arc Dynamo No. ——. 
Top Left Coil. 


0.50 amperes. 3.5 volts. 7.00 ohms. 
1.00 “e (a Stee 7a.“ 
1.50 - us" cf ati 
2.80 ¢ 19.8 ‘ te 
4.00 se i ta. * 
6.05 - 43.0 ‘* ie: Meigs 
8.05 "7 55.0 ‘ 6.83 °* 
8.15 = 55.8 “ 6.83 

9.70 ES 66.0 ‘ 6.80 <‘* 
9.80 s a 6.83 ‘ 

After Rewinding. 

2.9 amperes. 20.9 volts. 7.20 ohms. 
5.6 “ 40.3 ‘ 7.20 “* 
8.5 -“ 61.0 “* 1° ™ 
9.3 as 67.0. *° (he Balbes 


For the successful use of this method several points are to be noticed. 
The Weston instruments are to be in the best of condition, newly cali- 
brated and working without any sticking of their pointers. The instru- 
ments are to be removed a very considerable distance from any magnetic 
influences that will cause erroneous results. The measurements must 
be taken when the burrent is steady, readings taken while the current 
is varying being of no value. The readings on the meters must be 
large enough to enable an accuracy of observation of at least 1 per 
cent. To save the voltmeter from injury, its contact button must al- 
ways be released before breaking the current in the field. 








Clark and Norris Apparatus for Making Gas. 
lll 

On Jan. 14, 1896, United States Letters Patent (No. 552,889) were 
granted to Walton Clark and Rollin Norris, of Philadelphia, Pa., as- 
siguors to the United Gas Improvement Company, for apparatus for 
making gas. Using the words of the specification : 

Our invention relates to gas making apparatus of the kind in which 
water gas generators are combined with retorts for distilling bituminous 
coal, and particularly adapted for use in connection with apparatus 
such as is described in Walton Clark’s patent, No. 404,520, dated June 
4, 1889. In this patented apparatus we have found that while it was 
decidedly advantageous to pass the water gas from the generator through 
the retorts when freshly filled with coal, the advantage decreased dur- 
ing the latter stages of the distillation of the coal in the retort, and that 
finally the passage of the water gas through the retort had the effect of 
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absorbing heat rather than communicating it to the coal. We have 
also found that where all of the retorts of a set are connected together 
at one end, as they are in Clark’s patented apparatus, the opening of 
the end of one retort permits flames and gases toescape through it from 
the other retorts, this being objectionable both as interfering with the 
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proper stoking and from the consequent loss of valuable gases. With 
a view of obviating the above noted defects and of generally improving 
and cheapening the apparatus we have devised our present improve- 
ment. 

Our invention consists in the improved apparatus for carrying out 
this process, which apparatus will be best understood as described in 
connection with the drawings in which it is illustrated, and in which— 

Figure 1 is a sideelevation of a generator and set of retorts constructed 
and provided with connections in accordance with our present inven- 
tion. Fig. 2 is an elevation showing two sets of generators and retorts 
arranged side by side, and Fig. 3 is an elevation showing the charging 
ends of the retorts. 

A A indicate the water gas generators, which are of usual construc- 
tion ; B, the masonry setting for the retorts, in which setting are formed 
proper flues, fire chambers, etc., for the external heating of the retorts, 
such, for instance, as are described in Walton Clark’s former patent. 

CCC, etc., are the retorts, which are preferably set on an incline, as 
shown; C' C’, etc., the charging doors of the retort ; C* C’, etc., doors 
at their lower ends through which their contents are withdrawn. The 
door C'® should be close to and above the tops of the generators A. 

D D are water gas conduits leading fromthe generators A A into a 
conduit EZ. The conduit EZ branches in the construction into three con- 
duits E' E' E', from which branches E° lead to the ends of each retort 
C, valves e being provided in each of such branches so that they can be 
opened or closed at will. 

F F are conduits leading from the opposite end of each retort C to a 
hydraulic main G. The dotted lines F" indicate conduits leading from 
near the discharge ends of the retorts to the hydraulic main. 

H Hare hoppers which eonnect with the charging portsa of thegen- 
erators, and have their mouths arranged beneath the discharging doors 
of the retort ©. 3 

In operating our improved apparatus the various retorts of each set 
are charged with bituminous coal at different times, so that the distilla- 
tion of the bituminous coal will have just begun in one retort orin a 
certain number of retorts, while in another retort or a number of re- 
torts it will be partially completed, and in a third set of retorts it will 
be entirely completed and thecoke ready for discharge. The water gas 
formed in the generator or generators passes through the conduits D, 
E and E', and thence through the conduits HE’ to each retort. When 
a retort is freshly filled with coal the valve e in the pipe E* leading to 
it is opened, and the water gas then passes through the retort, mixing 
with the coal gas formed in it, the mixed gas escaping through pipe F 
near its charging door and being connected to the hydraulic main. 
After the retort has been raised to a temperature in excess of the tem- 







perature of the water gas, the valve e leading to that retort is closed and 
the further distillation of the coal continued without admission of any 
water gas to the retort, the coal gas escaping in the same way as before 
to the hydraulic main. It is, of course, easy for the operator to deter. 
mine about how long the valve e should remain open and how much 
of the distillation of the coal should be carried on by external heat 
alone. Some of the pipes Z* will, of course, always be open, so that 
the water gas will always escape through some of the retorts to the hy- 
draulic main. 

When the distillation of any batch of coal is completed, the discharg- 
ing door at its lower end is opened, and the stoker opening the charging 
door pushes the coke out-into the funnel H, whence it falls into the 
generator to be used in the manufacture of water gas; or if no fuel is 
required in the generator the coke can be taken off and stored for future 
use. The pipe Z* leading to the generator which is being discharged 
and refilled is, of course, always closed, and as the retort has no com- 
munication with either the generator or any other retort of the set, the 
stoker will not be interfered with by escaping gases nor will any 
valuable gases be lost. 

While we prefer to pass the water gas through the retorts during the 
portion of each run, it is yet true that many of the advantages of our 
apparatus can be secured by an arrangement of take-off pipes which do 
not draw the water gas through the retort—thus, for instance, by carry- 
ing the take-off pipes, as indicated by dotted lines at F'', from the same 
end of the retorts that the pipes Z* leadinto. We find it advisable also 
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to provide a bye-pass pipe leading from the generator to the hydraulic 
main or receiver—as, for instance, a pipe J, Fig. 1, with a valve J'—so 
that a portion of the water gas can at proper times de led directly to the 
main without entering the coal retorts. 

Having now desecri our invention, what we claim as new, and de- 
sire to secure by Letters Patent, is : 

In combination with a water gas generator, a set of coal retorts, water 
gas conduits leading from the generator to each retort, valves arranged 
to close each such conduit independently ; gas take-off conduits leading 








from each retort, and a bye-pass leading from the generator to the hy- 
draulic main or receiver. 
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The Refining of Petroleum. 
den etillliciens 

Engineering, in discussing the topic named in the heading, says that 
a manufacturer having thoroughly investigated his own position can 
only derive the fullest profit by being able to compare the result with 
that reached by a competitor by the same process. This, unfortunately, 
can only be done, and that very indifferently, by a comparison of the 
balance sheets of limited liability companies, and if words be given to 
conceal thought, it may be said that the accountant utilizes figures to 
confuse details, although stating a general result clearly. Moreover, 
for one valuable fact in the balance sheet, there are ninety and nine 
missing. In the United States, on the other hand, the Census Depart- 
ment from time to time issue reports which set up standards whereby 
manufacturers in the different fields of industry can reach some esti- 
mate of the relative merits of the processes adopted in their work as 
measured by the costs of production and the resultant product. Where 
we compete with United States makers, these reports are as suggestive 
to us as to firms on the other side, and a case in point is the returns as 
to the refining of petroleum. America has ever taken a great part in 
supplying the world with oil, and has influence even in this country 
against the Scotch companies, for we import 2744 million gallons of oil 
in a year, while they also wage a vigorous competition with Russia. It 
is true they have a vast natural wealth in petroleum, but this makes it 
all the more necessary why competitors should study the results of the 
use of this wealth. It is to be regretted that no figures are available as 
to British or Russian processes to compare with those for the United 
States. 

In the United States about 1,288 million gallons of crude petroleum 
are refined in a year, and it will be interesting to investigate the items 
which make up the total cost of refining. The cost of the crude petro- 
leum averaged $1.52 a barrel—just under 4 cents a gallon—much higher 
than 10 years ago. The great part of the petroleum is delivered by pipe 
lines, only about 6 per cent. being refined direet at the wells. And here 
it may be said that the tendency is not to establish works for new wells, 
but to extend existing works as occasion demands, and convey the 
petroleum by the most convenient means. Thus the number of works 
established has not greatly increased in 10 years—from 86 to 94, the lat- 
ter including 106 separate refineries, while evidence of the growth of 
the existing works is found in the fact that the capitalin the same period 
has increased 183 per cent. The distillates were treated by: various 
methods according to composition, but principally by the use of sul- 
phuric acid, of which 95,916 tons were used, costing on an average 
$15.75 a ton. Hydrochloric and other acids and sulphur were also used, 
although not so largely, accounting for less than 1 per cent. of the 
acids. 

These two items form the greatest part of the cost of production, but 
the package of the oil absorbs a large item. The total oil refined was 
23,770,748 barrels, practically 1,000 million gallons, as against 473 mil- 
lion gallons in Britain. The crude oil in the States, therefore, costs 
about 4.50 cents a gallon refined, while the acids cost .14 cent, fuel .22 
cent, barrels, tin cans, packages, etc., .16 cent, while wages absorb .70 
cent per gallon. Thus with miscellaneous materials the total cost per 
gallon works out to about 7 cents ; with our shale the cost of production 
is rather less. 

It may be interesting to consider the changes in the items of cost con- 
sequent on the changes of 10 years. Details are not given to enable the 
figures to be worked out in the same way, so that we can only take the 
percentage of the total cost for both periods. The first point of interest 
is the marked decrease in the wages cost. Ten years ago 10.03 per cent. 
of the total outlay was due to wages; now the proportion is 8.22 per 
cent. A fact distinctly bearing on this change is that the proportion of 
capital to product is now 91.08 per cent., as against 62.52 per cent. 10 
years ago. It can be inferred, therefore, that the use of labor-saving 
appliances has reduced the labor cost. Certain itis that the wages paid 
have increased, for while the number of employees has only increased 
26.37 per cent., the actual total wage paid has increased 59.52 per cent. 
Of the workers, 95.58 per cent. are men, three-fourths of whom earn 
from $9 to $20 a week. Of boys there are 4.14 per cent. Only 35 
females are employed, practically all clerks, earning $7.50 a week. 
Laborers get $1.50 or so a day, tradesmen about $2.25, foremen $3.25, 
and superintendent $5 a day. 

The crude petroleum is much dearer than it was 10 years ago, prob- 
ably in view of the fact that the stock does not appear soexhaustless as 
was at one time believed, and it now cost 52.7 per cent. of the total, 
while 10 years ago it was 37.4 per cent. Be it understood, too, that 
the ratio of crude oil to finished product has not increased in the same 
proportion, an indication that either-the quality of the raw oil is better, 





or the refining process more effective. There is no positive evidence. 
The acids cost less, 1.8 per cent., against 2.55 per cent., but fuel costs 
about the same—3.35 per cent. Anthracite coal in the form of culm is 
used largely in the refineries on the Atlantic coast, the cost being $1.75 
a ton, as compared with $2.13 for bituminous. Of the residuum used 
as fuel fully three-fourths, 399,243 barrels, were consumed in the New 
York refineries. The amount paid for natural gas, $250,000, represents 
approximately the consumption of 209} million gallons of crude oil. 
The manufacture and repair of barrels, tins, and packages show a 
marked decrease, which again suggests the use of machinery. Ten 
years ago fully a third of the cost was so absorbed ; now 24.79 per cent. 
is required. Staves, heading, lumber, iron hoops, shooks, etc., cost 
$8,750,000, and tin cans $5,625,000. 

We now core to the product. Owing to the marked differences in 
the composition of the crude petroleum got in various districts, the 
resultant products vary, but consist generally of naphthas or the 
lighter hydrocarbons, illuminating oils, heavy oiis or lubricants, and 
paraffine. In Pennsylvania, for instance, 70.54 per cent. is burning 
oils, 10 per cent. naphthas, and 8.94 per cent. of lubricating oils, and 
only 3.24 per cent of paraffine. Again, the crude oil of the Lima dist- 
rict distils a smaller promotion of illuminating oils than Pennsylvania, 
New York, and West Virginia = 51.64 per cent., with 39.27 per cent. 
of naphthas, and 7.39 per cent. paraffine. The base of Californian oil 
is usually asphaltum, while the oil of the Florence field in California 
gives 32 per cent. of burning oils, but 64.29 per cent. of residuum. 
Two-thirds is, therefore, as a rule, burning oil, and 12 per cent. naph- 
thas. By way of comparison it may be said that shale as used in Scot- 
land, gives about 35 per cent. of burning oil, 25 per cent. lubricating 
oil, 10 per cent. paraffine, 5 per cent. naphtha ; 25 per cent. being waste 
products. 

As to the aggregate production, it has in point of value nearly 
doubled, having increased 94.49 per cent., but the cost of materials has 
increased in like proportion. The greatest increase is in paraffine, 
which has advanced from 79,465 to 684,849 barrels, an addition of 
761.82 per cent.; but in the same time the average value of the barrel 
has decreased from $5.25 to $4.62. Paraftine wax has almost increased in 
like proportion=360 per cent. in respect of value, the output now being 
241,951 barrels at $12 each. Naphtha also has increased by 163 per 
cent.; and here the value has been enhanced from $1.58 to $2.18, so 
that the production of over three million barrels is the more satisfac- 
tory, representing a gain in value of 266 per cent. Burning oils show 
an increase of 54.22 per cent., to 17 million barrels, but here also the 
price has decreased from $3.50 to $2.93. Reduced oils have been pro- 
duced to the extent of 856,730 barrels, an increase of 271 per cent., but 
the decrease in price gives an addition in value of only 67 per cent. 
Residuum has increased also to the extent of 421 per cent., and now 
forms a much larger proportion of the total than formerly. 

We have indicated that American oil has an influence on foreign 
trade ; that is demonstrated by the fact that 45.31 per cent. of the pro- 
duction is exported, meaning 103 million barrels. Practically the 
whole of this is burning oil, 60 per cent. of the make being sent abroad. 
Half also of the paraffine oils refined are exported, the total being 
327,196 barrels, and 62.02 per cent. of paraffine wax = 150,052 barrels. 
The other products exported do not bulk large. 








The Experience of Recent Graduates from Engineering 
Schools. 
ae = oe 

The Engineering News in critical comment on this subject says: 

There is probably no question which possesses quite so much interest 
to the student in an engineering school during the last year or two of 
his course, as his prospects for obtaining employment in the line of his 
profession after graduation. This is especially the case if he is borrow- 
ing money or drawing heavily on slim family resources to pay for 
his engineering education, and this description applies, we believe, toa 
very considerable proportion of engineering graduates. The literature 
of engineering is filled with statistics on every conceivable subject of 
professional importance ; but on the highly interesting question of the 
success and remuneration of the young engineering graduate, the first 
Statistics, so far as we are aware, ever published, have just come to our 
notice in a paper in the current number of the “ Engineering 
Magazine.” 

This paper has the suggestive title, ‘‘ Are We Educating Too Many 
Electricians ?” and its author details the results of a personal investi- 
gation of the success attained by recent engineering graduates as follows : 
Feeling sure of the overproduction of electrical engineers, and in 
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The Experience of Recent Graduates of Three Engineering Schools in Obtaining Employment. 
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order to secure some facts as a verification of my convictions, I sent | but think that most of the positions secured must have been created 
260 personal letters to the graduates in 1895 in electrical, mechanical | through the influence of relatives or friends.” 

and civil engineering from Cornell and Lehigh Universities and the| ‘ After graduation, I wrote a number of letters applying for a posi- 
Massachusetts Institute of Technology. The letters were sent in the|tion, but received discouraging replies. In these letters I mentioned 
latter half of September. My idea was to secure statements which {nothing of shorthand and German. What I wanted was a start in en- 


e . : Hh | gineering work ; this is very difficult as I know from my own case. 
would show comparatively the number of positions secured by recent then wrote two more letters, in which, among other things, I mentioned 


graduates in electrical, mechanical and civil engineering courses, to| my knowledge of shorthand and German, and also stated that I had 
ascertain whether influence was necessary to secure positions, and, had some experience in business. Both of these letters brought ans- 


: : 3 ae | wers asking an interview. Asa result, I have my present position. I 
A * determine eee peid in hem ee. | believe that technical graduates could more easily obtain positions, if 
uile statistics on these points might not prove anything, they would |they had something else to recommend them, in addition to their 


be a strong indication of probabilities. Of course, it would be more engineering education. Perhaps I would not have a position now, if it 
interesting, and possibly more valuable, to have these questions an-| were not for my other acquirements,” 
swered by men who graduated from college 10 or 15 years ago, and are The accompanying tables show the tabulated and averaged results of 
well established in the line of work in which they will probably spend | the replies received. There is atable for the graduates from each col- 
the remainder of their lives; but the impossibility of securing such | lege, and also a table of the total. In making up these tables, I have 
information will be recognized, as men farther advanced in years have tried to be fair and strictly impartial—not a difficult task, as the replies 
much more hesitancy about informing others as to their salaries and | were usually direct and to the point ; only in one instance was there a 
occupations. | refusal to inform me as to salary. 

The letter stated, in brief, that I desired to secure statements from) Considering only the table of total results, which may be taken as a 
recent graduates in reply to the following questions, the answer to which | fair indication of the condition of the recent graduates in electrical en- 


would be considered confidential : | gineering, it will be found that, whilea greater per cent. of the graduates 
1. Have you secured a position in the line of engineering since in electrical engineering secure employmext, as compared with the 
graduation ? ‘other graduates, yet the fewest, relatively, secure empluyment in the 
2. Was this position secured through any relative? line of work for which they had studied—that is, in order to get employ- 
3. Was this position secured through the influence of friends ? ment, they had to take positions in which their electrical knowledge 
4. Of what does the work you are doing consist? |did not count. It will furthermore be noticed that almost twice as 
5. How many hours per day are you employed ? /many men secure employment in electrical engineering through the 
6. What salary do you earn per week ? | influence of their relatives as in mechanical or civil engineering, while 


The replies received were most interesting, courteous and complete. about half as many obtain positions through their friends as in the other 
They gave one an opportunity of becoming acquainted with and an /| two professions. 
insight into the character of some of America’s recent and representa-| The working day averages about the same number of hours in each 
tive graduates in engineering, and the letters would prove valuable and | profession. Assuming 5} working days per week, it will be seen that 
instructive food for consideration by college professors. For example, | the electrical graduate receives over 20 per cent. less per hour than the 
the letters written by the graduates of one college were particularly | mechanical graduate, and 23 per cent. less than the civil graduate, who 
noticeable as indicating their authors’ lack of training in the use of | js best paid of all. 
good English. A number of the letters would make very interesting and| We have studied the table presented by Mr. Floy, the author uf the 
helpful reading for young men about to enter the practical. life of | paper above referred to, with much interest, and doubt not that our 
an electrical engineer. With the consent of the writers, I print extracts | readers will do the same. The comparisor between the experience of 
from two letters received from graduates in electrical engineering: graduates from different colleges, which is made in the first nine col- 
‘I have made application by letter to about 100 of the leading manu- | umns of the table, is hardly of .sufficientimportance to merit more than 


meio vegeta Comins, some ees eontn 9g age coerce | a passing comment, as the total number of replies received are too small 
kind attention and have been acknowledged, yet, from statements such |*® draw any conclusions of value as to the relative experience of 


as this, ‘Our engineering force is now filled and more so,’ I cannot graduates from either of these three great institutions, But the sum- 
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mary in the last three columns covers a sufficiently large number of 
cases to make it worth a careful analysis. 

The first noteworthy fact is that Mr. Floy’s replies, from which his 
table is made up, comprise only 44 per cent. of the graduates to whom 
he sent letters. 

Now what are the probabilities respecting the other 56 per cent. who 
did not reply to Mr. Floy’s query? Is it not exceedingly probable that 
very few of them had secured positions, and that this was, in nine cases 
out of ten, the reason why no answer was returned? The young man 
who has a place does not generally hesitate to tell it. It is the one 
whose many attempts to secure something to do have ended in failure 
and who feels more or less of mortification over it who is in the mood 
to resent such a letter of inquiry as Mr. Floy’s and omit to answer it. 
From the figures in the table it appears that of 119 graduates reporting, 
90 had secured employment. Suppose that out of the 151 graduates 
who failed to answer the letter there were 20 who had secured employ- 
ment, which seems to us a liberal estimate. Then we have a total of 110 
out of 270 graduates, or about 40 per cent. as the total securing positions 
within three months after leaving college. 

The question which Mr. Floy’s statistics fail to answer is, what be- 
comes of the other 160 men ; do they go back to work on the farm or in 
the store or shop or mill in places where their technical education is of 
no practical service to them ? 

If it is indeed true that 60 per cent. of our engineering graduates find 
no opportunity to put their technical attainments into practice, the 
matter would be a very serious one. Granting all the benefits of a 
broad engineering education in enlarging a man’s mind and character 
and broadening his mental horizon, these benefits may be purchased at 
prices which few young men starting out in life can afford to pay, un- 
less some financial gain is ultimately to result. 

Wedo not believe, however, that so large a proportion of engineering 
graduates or anything like so large a proportion fail, permanently, to 
find positions in which their technical knowledge is brought into play. 
It must be remembered that the industries which employ engineers are 
carried on to make money, not to furnish employment. Vacancies 
occur or new men are required on account of expanding business at a 
fairly regular rate throughout the year. The influx of a thousand or 
more graduates, which are turned out in June of each year from the 
technical schools, cannot possibly be absorbed at once. That 40 per 
cent. of these men should have salaried positions within three months 
of graduation is a remarkably good showing, rather than a remarkably 
poor one. We doubt not that during the remaining nine months before 
the class of 1896 is in the market for positions, a goodly proportion of 
these 160 men which we have supposed still wanted positions in Septem- 
ber last, will have found them. 

Of course, in every year’s output of the schools, there are some men 
who, from personal deficiencies of one sort or other, or merely from 
preference, never take up any line of active industrial work. There 
will be more or less of these even in the best of times; for in every en- 
gineering school there are those who pursue the full course of study 
and take their diplomas who have no natural fitness for engineering or 
for the industrial pursuits allied to it. 

A feature of Mr. Floy’s table of quite as much interest to the young 
engineer as the percentage of graduates securing employment, is the 
average salary received. From the student’s point of view it is emi- 
nently discouraging that after completing an expensive education, end- 
ing with four years of hard study at the best engineering schools of the 
world, a man should have to take a place at $2 per day and count him- 
self very fortunate to get that. 

But there is another point of view. Is it not rather remarkable that 
with over a hundred engineering schools turning out men with excel- 
lent training every year, and when it has become so easy for a young 
mau to secure such a training, the supply of such men should not be so 
far in excess of the demand as to force salariesdown much farther than 
is actually the case ? 

Let us make some comparisons. A boy of 17 or 18 may get a position 
in an office or store at $5 to $8 per week, and four years later his pay 
may be $10 to $15. During that four years he will be learning some 
business routine and little else ; and what is most important, he can 
look forward to no very considerable increase as the years goon. We 
are speaking, of course, of average results, in the case of youths who 
have only their own efforts to rely upon. Ifthe same youth learns a 
trade he will spend three years as an apprentice, and at the end of that 
time will be doing well if he earns as askilled workman $15 a week the 
year round ; with nothing higher to look forward to at best than a place 
as a foreman. 

The same youth, if he have the requisite natural abilities, can spend 





four years at an engineering school, and at the end of that time can 
begin his life work at nearly as large wages as a brother who learned 
the machinists’ trade, or another who entered a store will then be re- 
ceiving ; but with this large difference that the man with the engineer- 
ing education has been so developed and broadened that he can look 
forward to filling positions of greater responsibility and greater com- 
pensation as the years goon. Four years of time and a pecuniary in- 
vestment of $1,200 to $2,000 probably represent the cost of the average 
engineering education. We believe few graduates will deny that their 
investment of time and money has been on the whole a profitable one. 

It will be seen from our quotation above from Mr. Floy’s paper that 
he deduces from his statistics the conclusion that there is a greater over- 
production of electrical engineers than of graduates from courses in 
civil and mechanical engineering. He says the civil engineering 
graduate is the best paid of all, averaging 23 per cent. higher pay than 
the electrical graduate. But he fails to point out the fact that the young 
civil engineer—or the older one, for that matter—has to accept positions 
which are seldom permanent, and which generally furnish employment 
for only a year or two at longest. In view of this fact, it can hardly 
be considered that the pay of the civil graduate is on the whole any 
higher than that of his electrical brother. In fact, if full weight is given 
to the uncertain duration of civil engineering work and its intimate de- 
pendence on general industrial conditions, it would probably be found 
that the electrician is considerably the better off of the two, so far as his 
first salary returns are concerned. 

We are far from arguing from this, however, that the electrical 
graduate has, on the whole, the better ultimate chances of good success. 
On the contrary, Mr. Floy’s statement that the popular craze on all 
matters electrical is resulting in turning far too many young men to- 
ward the study of electrical engineering is doubtless correct. 

The most notable defect in American engineering schools to-day is 
probably the tendency to specialize, to make the students competent 
workmen in some particular lines rather than broadly capable in all 
lines. We are aware that the pressure is strong in this direction, and 
that the schools are being constantly urged by parents, pupils and em- 
ployers to turn out skilled draftsmen, transitmen, computers, electric- 
ians. There is, indeed, much to be said in favor of a course of study 
which enables a student to do some one thing well enough to earn his 
living by it as soon as he leaves his studies; but that is after all the least 
valuable of the benefits which a technical education confers. The 
student whose training is so broad that he can take up any department 
of engineering and gain by himself the special knowledge to make him 

roficient in it, is the man who gains most from his college course and 
is most able to fill successfully those highest executive positions which 
are the best rewards to which members of the profession aspire. 
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COMMUNICATED BY Norton H. HuMPuHRYs. 


SALISBURY, ENGLAND, January 10th, 1896. 


Gas Fires and Ventilation.—Progress of Electric Lighting.—The 
Coal Trade. 

Public attention has been prominently attracted to the so-called 
‘‘danger”’ of using gas in sleeping rooms, by the decease of the pastor 
of a well-known chapel in London, and the serious illness of his wife, 
(who is not yet out of danger) which was caused by circumstances 
about to be detailed. The unfortunate gentlemen, who was the occu- 
pier of a flat in a West End mansion, had a great objection to draught 
and fitted his doors and windows with excluders. An ordinary register 
grate was provided in his bedroom, and in front of this he had placed a 
gas fire of the usual pattern, from a well-known maker. There was 
the usual connection for flue pipe at the back to which was attached an 
elbow and a long upright pipe passing through the chimney, which 
was tightly closed in every other respect by means of an iron plate, 
cut to fit the register opening. Not being in good health, the reverend 
gentleman and his wife gave orders, when retiring as usual, that thev 
were not to be disturbed until they rang the bell. The servants left 
them alone all through the forenoon of the next day, but a friend 
who called in the afternoon suspected that all would not be right, and 
undertook to try and rouse them. Finding no response to the repeated 
knockings, he opened the door of the bedroom. The gas fire was burn- 
ing, the air felt hot and dry and the occupants lay unconscious in bed. 
Every possible remedy was at once applied, but unsuccessfully in the 
case of the pastor, who never recovered his health, and died about three 
weeks afterwards. No notice appears to have been taken of the gas fire 
at the time, but a few days later it was observed that the flue pipe and 
elbow had fallen away from the connection at the back. The elbow 
had dropped into the grate, and the upright pipe still filled the aperture 
made for iv. Under these conditions the whole of the products of com- 
bustion would escape into the room, and the presumption is that the el- 
bow was detached during the evening, or fell off in the night. 

So far. the surroundings of this unfortunate occurrence are plain, but 
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are not properly appreciated by the general public, who imagine that 
the accident was caused by some pernicious property of the gas fire. 
They do not realize that a coal or coke fire under similar circumstances 
would have proved equally fatal. The truth is that the reverend gen- 
tleman was a victim to a very common delusion on the subject of ven- 
tilation. How often we find a perforated plate or a little flap door, 
which is said to be a ‘‘ ventilator.” The deceased gentleman, who had 
taken degrees at college, evidently supposed that the flue pipe was a 
“‘ ventilator,” and wouldsecure the air of his bedroom against becoming 
vitiated or foul. Nature abhors a vacuum, and foul air will not go out 
of a room unless there is provision for the entrance of fresh air. Nor 
is it evident how poor mortals would be assisted if it would, for foul air 
is better than no air at all. Many people seem to suppose that ventila- 
tion is a sum of one factor, viz., to let the used air out. They are not 
aware that the admission of fresh air is of equal importance. 

When we consider the large number of gas stoves that are used, both 
for cooking and heating, and the fact that many of these are fixed with- 
out any attent:on to their effect on the question of ventilation, there is 
reason to wonder that accidents are not more frequent. Very strange 
ideas, also, seem to prevail on the question of gas fires and ordinary 
chimneys. A tube of 3 or 4 inches in diameter is the proper-sized out- 
let for the products of combustion from a gas fire. If made of non- 
conducting material, it allows the burnt air to remain hot enough 
throughout its whole length to create the necessary up draught. But 
this condition cannot obtain if the gas fire is connected to a large rect- 
angular channel of 200 or 300 square inches area, through which the 
whole affair could be pulled, with a few inches to spare. This is a fair 
description of many domestic chimneys, and under such circumstances 
the up-draught is apt to be checked and stopped altogether. The pro- 
ducts of combustion become cooled to such an extent that instead of be- 
ing lighter than air they are heavier. A chimney can be as effectually 
closed by a plug of cold products of combustion as by a bag of shav- 
ings. I have repeatedly seen instances where the front ot the grate was 
closed with an iron plate, a hole cut out to receive the flue, and the gas 
fire fixed flat against it. This arrangement looks nice, but after awhile 
the occupiers say they do not like the gas fire. The room is so close and 
stuffy, and they suppose the chimney breast ought not to be filled up. 
The real reason is that the chimney is blocked up more or less complete- 
ly by the means just noticed, and the products of combustion escape 
into the room. Make a small hole in the iron plate near the hearth, or 
probably a crack will be found there, sufficient for the purpose. Hold 
a lighted match to the opening. If there is a proper up draught the 
flame will be pulled in. Sometimes the flame is not drawn at all, or 
perhaps it is extinguished by a down draught. In the latter case the 
sooner the gas fire is taken away the better for everybody, gas company 
included. If the user of the gas fire is an intimate friend, and keeps a 
good brand of cigars, one may be borrowed for the purpose of illustrat- 
ing the above experiment. 

I have just come across an interesting article on the progress of elec- 
tric lighting during 1895, in the columns of a daily paper. In such a 
place it has of course been written with a purpose. It is evidently the 
work of parties commercially interested in electric lighting, as its pur- 
port is to expose ‘‘the very remarkable ignorance of the public on this 
matter.” This ignorance, in the view of the authors, is illustrated by 
the result of a recent election in an important London parish. Three 
candidates presented themselves for the one vacancy, two of which 
made opposition to a proposal for the adoption of an electric lighting 
scheme, a leading point in the programme. One of these was the suc- 
cessful candidate, who was returned by a large majority, and had de- 
clared that he undertook the contest on this question. He considered 
the electric light to be a costly luxury and a complicated venture, that 
a committee of vestrymen could not possibly know anything about it, 
and further, that they had quite enough to do without this new and 
doubtful undertaking. These opinions seem to be regarded as calling 
for refutation, and accordingly the working results of several under- 
takings worked by municipalities, as shown by the latest Board of 
Trade returns, are labored at considerable length, with a view of prov- 
ing that no public official need hesitate about supporting any electric 
scheme, and that it is as much the duty of a Corporation to supply pure 
light (at a profit, of course) as pure water. 

But there are two sides to this question, and like the matter of venti- 
lation, only one of them appears to receive attention. The first depends 
upon the degree of commercial success that has attended the adoption 
of the electric light, and there is no reason why general ignorance 
should exist on this point. Neither electricity nor electricians belong to 
the class that are born to blush unseen. Every success attained has 
been largely advertised, If used at all it is not condemned to the back 








or the basement, but is used in the front and the principal parts of the 
tenement where everybody can see it. So there is no reason whatever 
for supposing that the public are not sufficiently posted as to the pro. 
gress of the electric light. But the second point goes further than this, 
Admitting for the moment that the electric light is the success all along 
the line that the authors would have us believe, it does not follow that 
the municipal authorities are the best qualified to deal with it, or that 
they are able to meet the public needs with more acceptation than 
private individuals or companies. There is something very different 
from absurdity in the opinion that vestrymen cannot be expected to 
know anything about it, and that they have quite enough to do without 
it. Municipal management of such old-fashioned commodities as gas 
or water supply is not always an unqualified success, so a cautious 
policy in regard to more modern refinements is not altogether repre- 
hensible. 

In addition to the Board of Trade returns, interviews were held with 
‘‘a prominent official at St. Pancras’ (a London parish where a muni- 
cipal electric lighting undertaking is in operation), and with Mr. W. 
Preece, Chief Electrician at the Central Post Office. And here it is evi. 
dent that the writer’s desire, not only to reassure the public as to the 
progress of the electric light, but to show that no other interests are 
threatened. Electricians have not been satisfied with hawking their 
own wares, but from the first have made a dead set at gas. They have 
little or nothing to say about petroleum or candles, but never fail to 
improve the occasion, from their particular field of operations, with 
regard to gas. And so we find the anonymous “‘ official” expressing 
the opinion that incandescent gas light will not check the development 
of electricity. Mr. Preece does not quite agree with this view. He 
thinks it may do so foratime. This isa point upon which people will 
prefer to form their own conclusions. Mr. Preece was tackled by the 
interviewer with an extract from one of his reports, which set forth that 
gas interests had been benefited wherever the electric light had been in- 
troduced, and asked to explain his meaning. The reply was that it had 
stirred up gas companies to greater exertion and increased the demand 
forlight. He also stated that he saw no probability of gas being super- 
seded by electricity for working purposes, and that the companies had 
nothing to fear in that direction. 

The article would of course be incomplete without a reference to the 
future of electricity, which is the favorite theme of electricians. They 
are big on the present developments and on the evils of gas, but simply 
immense when they get to the possibilities of the future. So the con- 
cluding paragraph is a great flourish of promise for the time to come. 
Mr. Preece ‘‘ has unbounded faith that the electric light will gradually 
get cheaper and cheaper. Patents are expiring, experience is growing 
and manufacture is improving.” This sanguine disposition is enviable, 
as it frequently serves as a consolation for the failures of the present. 
Whatever the intrinsic value of electricity as a lighting agent may be 
it seems to need a great deal of extraneous puffing in one form or an- 
other. 

No one appears to have seen reason for attempting a popular sum- 
mary of the progress of gas lighting during the year. Yet, a great 
deal could be said on this subject. The most marked feature has been 
the activity in the incandescent gas burner line. Then there has been 
a rapid extension, especially in London, in the placing out of prepay- 
ment meters for small consumers, in conjunction with a cooking stove 
and two or three gas lights fitted gratis. Something might also be said 
on the introduction of ‘* processes” for producing gas from materials 
other than coal, such as coke or petroleum, by means of which the 
principal gas companies have rendered themselves quite independent of 
the cannel coal merchants, and have also opened up a good outlet for 
surplus coke. Then there is acetylene hovering in the back ground, 
though its advocates appear, like the electricians, to dwell as much on 
the probabilities of the future as on the actual realities of the day. 
Well, we must be thankful we are alive and doing well up to the 
present moment (7 h. 18 min. 40 sec. P.M.) 

The condition of the coal trade during the past year, while favorable 
to users of large quantities, has not been satisfactory to proprietors of 
mines, who complain that prices are now cut so low as to leave no 
margin for a profit, and that many pits are kept open ata loss. A 
peculiar feature about the coal trade is, that there is always somebody 
in the ditch. A little while ago it was my duty to chronicle the fact 
that the high price of coal was a serious incubus to gas companies and, 
of course, manufacturers in general. Since then the miners have 
claimed to occupy the anomalous position of not receiving a living 
wage. And now the proprietors are underneath. Gas companies have 
not secured the full benefit that might be indicated by this state of 
things, as the prices of gas coals have not fallen so low as the steam and 
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household coals. The demand for gas coal is more steady and regular, 
not being directly influenced by the weather or condition of trade, and 
they are usually sold at contract prices extending over twelve months, 
thus rising clear of the fluctuations that attend spot selling from week 
to week. The present position is a natural reaction from the high 
prices of a year or two since. High prices may be a direct benefit for 
the time being, but they attract competition both at home and abroad. 
The strikes and labor disputes had the effect of directing trade into 
other channels, and once driven away it is difficult to get it back. But 
one of the chief causes of the present lack of profits is the fact that it is 
a common practice not to work the mines full time. 

The output is limited according to the demand, which actually means 
a diminution in productive capacity without a corresponding reduction 
in the capital and the working charges. Every working hour wasted 
goes to increase the actual cust of coal mining, and the most promising 
opening for improvement seems to be the abandonment of this retro- 
grade policy. If there is not enough for 100 mines to do, shut 10 of 
them, and the 90 will supply the demand with a considerable economy 
in working. While other traders are struggling to increase the produc- 
tive capacity of their plant, coal owners must do the same. Various 
schemes for forcing prices have been tried without success, and the 
miners will not accept less wages. In the absence of any other solution 
the problem will be settled by the weaker collieries going to the wall. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


— 


THERE is some probability of the establishing of a gas works at Elk- 
ton, Ky. 





At the annual meeting of the Macomb (Ills.) Gas and Electric Light 
Company the following officers were elected : Directors, Jos. W. Me- 
Intosh, I. N. Pearson, George W. Bailey, J. W.Wyne, E. A. Lane, I. 
M. Fellheimer and H. W. Cummings; President, Jos.W. McIntosh. 





City TREASURER J. P. EpmMonps, of Lansing, Mich., reports that the 
receipts of the city, from the operation of the new franchise agreement 
between it and the Lansing Gas Company, amounted to $1,034.20; 
which sum represents 5 per cent. of the Company’s gross receipts. 





Mr. BucHANAN R. BURBANK, Superintendent of the Vinelartd (N. J.) 
Gas Company, died on the 13th inst. Mr. Burbank was born in Shel- 
burne, N. H., May 25th, 1837, and in time graduated from the Bethel 
(Me.) Academy. In 1859 he removed to Wakefield, Mass., and in 1866 
he was appointed Superintendent of the Citizens Gas Light Company, 
which supplied gas in the towns of Wakefield, Reading and Stoneham. 
In January, 1894, he took charge of the Vineland (N. J.) Company’s 
works. Interment was made in Wakefield. 





THE annual meeting of the Newport (R. I.) Gas Light Company was 
in all respects harmonious and satisfactory, the annual reports demon- 
strating that the doings of the Company for the past year more than 
equaled the expectations of the proprietors. The officers chosen were: 
Directors, James C. Swan, Melville Bull, Andrew K. Quinn, Henry 
Bull, Philip Rider and Thomas A. Lawton; President, Henry Bull ; 
Secretary, Thomas A. Lawton ; Treasurer, Andrew K. Quinn. 





A CORRESPONDENT forwards the following : ‘‘ The annual meeting of 
the stockholders of the Gas Company, of West Chester, Pa., was held 
on the 13th inst. The Directors elected were: Col. Edward Worrall 
and Messrs. Charles T. Audenried, Henry V. Massey, Wm. G. Thom- 
son and Thos. P. Worrall. The management submitted to the stock- 
holders a report of the year’s business, which, among other things, 
showed that the Company, during the year 1895, sold 14,306,800 cubic 
feet of gas, as against 13,497,400 cubic feet in the year 1894. The report 
further set forth that when the new management took hold of the West 
Chester gas plant, Jan. 1, 1893, that the sales for the preceding year 
(1892) had been in round numbers but 10,000,000 cubic feet. This ex- 
hibit shows that under the new management the sales of gas have in- 
creased 43 per cent. The report also notes that the Company has at 
this time 850 gas stoves in use, and is supplying power to 4 gas engines 
and to 6 linotype machines. After the stockholders’ meeting adjourned, 
a meeting of the Directors was held, and the following named gentle- 
men were elected to fill the offices of the Company for 1896 : President, 
Thomas P. Worrall ; Treasurer, Chas. T. Audenried ; Secretary, Henry 
V. Massey ; Superintendent, J. J. Humphreys, Jr.; Cashier, Lewis R. 
Dutton. The Company suffered loss by fire in February, 1895, and 
erected, at a cost of several thousand dollars, a fireproof brick and iron 





generator house, which has been paid for out of the earnings for the 
year. In addition to this, extensions have been made to the main sys- 
tem and a large number of new house services added. The Company’s 
mains now run under more than 12 miles of the streets of West 
Chester.” 


AT the instance of Ald. John Coughlin the following ordinance, 
typical of that precious collection known as the Chicago Board of Al- 
dermen, was introduced : 

**An ordinance regulating deposits of money to secure payment of 
gas bills: Be it ordained by the City Council of the city of Chicago : 

‘* Sec. 1. That hereafter it shall be unlawful for any person, firm or 
corporation engaged in the business of furnishing illuminating or fuel 
gas for consumption in the city of Chicago to require or receive any 
deposit of money or other valuable article as a condition precedent to 
or as security for furnishing the same. 

** Sec. 2. Whenever any person, firm or corporation in said city shall 
require illuminating or fuel gas, he, they or it shall apply to any per- 
son, firm or corporation whose business it is to supply gas of the quality 
desired and whose gas mains are located in the street or alley adjoining 
the premises upon which such gas is required, whereupon the party so 
supplying gas shall estimate as nearly as may be, either by some method 
to be hereafter devised, or by some rule or method now in vogue, or by 
the statement of the first monthly bill, the quantity of gas which such 
applicant would be expected to consume a month, and shall estimate 
the value thereat, the then current rate of charges therefor, and shall 
certify the same to such applicant, whereupon such applicant shall de- 
posit with the City Treasurer of the city of Chicago the sum so esti- 
mated, taking such Treasurer's receipt thereby issued in duplicate, and 
shall deliver to the party so furnishing the said duplicate receipt, and 
thereupon it shall be the duty of such party so furnishing gas to place 
a meter, make all necessary connections, and furnish gas to such ap- 
plicant. 

‘* Sec. 3. Whenever any person, firm or corporation who has made a 
deposit of money with the City Treasurer as aforesaid desires to discon- 
tinue the use of such gas he, they or it shall notify the party so furnish- 
ing the same of such desire, and shall pay all monsy due for gas there- 
tofore furnished, and shall demand and receive a receipt therefor as in 
full of the same, and upon presentation of the same, together with the 
original deposit receipt, shall receive from the said City Treasurer the 
amount of said deposit with unpaid accrued interest thereon. 

‘Sec. 4. Deposits of money made with the City Treasurer under the 
provisions of this ordinance shall bear interest atthe rate of 5 per centum 
per annum, payable semi-annually. 

‘**Sec. 5. Nothing herein contained shall be construed to require any 
person, firm or corporation engaged in the business of supplying gas, 
to furnish to any consumer any more gas than would be paid for by 
the amount of the aforesaid deposit before the same shall be. paid for 
by such applicant, but such deposit shall be treated as a security for the 
payment of gas furnished to such applicant to pay for the same. The 
City Treasurer shall pay the amount thereof to such party furnishing 
gas upon presentation of such duplicate receipt and satisfactory proof 
of the amount of gas furnished. Whenever it shall be found such de- 
posit is too small to furnish the security contemplated, the same shall 
be increased and new certificates of deposit issued. Any person or per- 
sons in arrears with any corporation for furnishing illuminating gas or 
fuel gas shall be required to deposit not less than $10 nor more than 
$50.” 

AT the annual meeting of the Kalamazoo (Mich.) Gas Light Company 
the officers elected were: Directors, C. A. Peck, J. J. Knight, J. W. 
Thompson, I. A. Ransom and E. Woodbury ; President, I. A. Ran- 
som ; Secretary, E. Woodbury. 











Papers certifying the incorporation of the Washington Gas Com- 
pany, of Washington, Pa., have been filed. The capital is put at 
$50,000. 


Messrs. Reap & Pettit, acting as Solicitors for Allan B. Rorke, 
Francis Gordon Bates, George H. Holgate, Edward C. Quin and Clay 
Kemble, notify all whom it may concern that they will, on the 28th 
inst., apply to the Governor of Pennsylvania ‘‘ for the charter of an in- 
tended corporation, to be called the Philadelphia Fuel Gas Company, 
the character-and object of which are the manufacture and supply of 
gas, for fuel purposes only, to the public at the city of Philadelphia.” 








Mr. D. J. BissELL has been elected President of the Le Roy (N. Y.) 
Gas Company. The Vice-President of the Company is Mr. A. D. 
Bissell. 
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THE stockholders of the Peoples Gas Light Company, of Jersey City, 
N. J., have named the following Board of Directors : T. Morris Perot, 
Thomas H. Williams, Freeman A. Smith, H. A. Coursen, Frank Stev- 
ens, Hamilton Wallis, John J. Voorhees, George W. Conklin and 
Stephen H. Plum ; President, T. Morris Perot ; Vice-President, Thos. 
H. Williams ; Secretary and Treasurer, E. R. Case. Mr. Case is evi- 
dently the right man in the right place, for he has served the Company 
as its Secretary and Treasurer since 1880. 





Tue Berlin Iron Bridge Company, of East Berlin, Conn., has just 
completed for the Ansonia Brass and Copper Company, of Ansonia, 
Conn., a new boiler house, 65 feet wide and 142 feet long. The side 
walls are of brick, and the roof is entirely of steel, covered with the 
Bridge Company’s corrugated material. 





IN our mention two weeks ago of the betterments that had been made, 
under the direction of Supt. Runner, on the plant of the Freeport (Ills.) 
Light and Fuel Company, we said that a new 6-inch street main gov- 
ernor, of the Connelly type, had been put in place. The real dimen- 
sion of the governor, however, is 12 inches instead of 6 inches. 





WE understand that Mr. Kean, the proprietor of the Elizabethtown 
(N. J.) Gas Light Company, intends to fire up the plant of the Metro- 
politan Gas Company, of Elizabeth, which property came into his hands 
through purchase under foreclosure proceedings, when the backers of 
the Metropolitan opposition concern gave up their losing contest. 





GOVERNOR COFFIN has appointed Mr. William G. Mixter, of New 
Haven, State Inspector of illummating gas and gas meters. His term 
of office is to be for three years. 





Mr. Ropert CHALMERS, for 26 years in the employ of the North 
Attleboro (Mass.) Gas Company, is dead. He was in his 58th year. 





Mr. A. Fyre HAL. has been appointed Superintendent of the South- 
bridge (Mass.) Gas and Electric Company, vice Mr. Alexander 
McLean. 





A CORRESPONDENT forwards the following from New Haven, Conn., 
under date of the 17th inst.: ‘‘ Mr. John Coyle has voluntarily resigned 
his position as foreman of the Norwich City (Conn.) Gas Company. He 
had been with the Company since the works were built—in fact, he 
assisted in their construction, which means a service of 44 years. On 
the day that his resignation took effect the employees of the Company 
presented him with a handsome easy chair, which the veteran donee, 
in accepting the remembrance, said would enable him to take it easy 
during the remaining days of his life.” 





‘‘OBSERVER” encloses the appended mention: ‘‘ At a meeting of 
the Directors of the Pawtucket (R. I.) Gas Company, held for the pur- 
pose of electing a President to fill the vacancy occasioned by.the death 
of the Hon. Lucius B. Darling, the Board unanimously named Mr. 
Lyman M. Darling, a brother of the deceased, to the position. The ap- 
pointee has served for a number of years on the Board of Directors. 
The selection is not only regarded the best that could be made, but is 
also looked upon as a tribute to the memory of the late President.” 





THe Winfield (Kas.) Gas Company it is said has agreed to accept the 
ordinance passed by the City Council of that place, putting the net 
rate for gas used for illuminating purposes at $2 per 1,000 cubic feet. 
No change is made in the rate for fuel gas, which remains at $1.50 per 
1,000. Consumers who do not use 200 cubic feet each month will have 
to pay an additional charge for meter rental of 25 cents. 





Mr. L. W. GouLp has been appointed Superintendent of the Vine- 
land (N. J.) Gas Works, vice the late Mr. B. R. Burbank. Mr. Gould 
has been for some time Treasurer and Purchasing Agent of the Company. 





AT the annual meeting of the Williamsport (Pa.) Gas Company the 
following officers were elected : Directors, John M. Dean, John F. 
Ladlein, H. H. Pigott, R. C. Reading, John G. Reading, Jr., H. 
Mudge, B. C. Bowman ; President and Superintendent, R. C. Reading ; 
Secretary and Treasurer, George E. Rentz; Assistant Superintendent, 
M. J. Winters ; Solicitor, John G. Reading, Jr. ; 





THE increase in the sendout of the Terre Haute (Ind.) Gas Light 
Company, under the new proprietorship, has been sufficient to induce 
Superintendent Diall to fire up the generating plant of the Citizens Gas 
and Fuel Company, which works were shut down when the consoli- 











dation of the gas interests of Terre Haute was perfected some monthis 
ago. 

THE proprietors of the Burlington (lowa) Gas Company have ordered 
a reduction in the selling rate to $1.50 per 1,000 cubic feet. 











THe Common Council of Pawtucket, R. I., at the instance of Mr. 
Brown, recently adopted the following: ‘‘ Resolved, That the joint 
standing committee on strect lights be and are hereby directed to in- 
quire as to the quality of the gas now furnished by the Pawtucket Gas 
Company, and to ascertain how it compares in quality with the gas sold 
in other cities, and whether the price charged here is higher than in 
other cities where similar gas is used, and to report what legislation is 
necessary to enable the City Council to control the quality of gas fur- 
nished and to be furnished, and the price at which it should be sold.” 





PuttinG the Hillsdale (Mich.) Gas Company in the hands of a Re- 
ceiver does not seem to have ended its turmoil, for the press reports of 
something over a week ago report the happening there of an explosion 
in the purifying room, which did considerable damage. Luckily no 
personal injuries were occasioned, although Engineer Henry Canfield 
had a narrow escape. 





THE executive management named by the Iowa City (Iowa) Gas Light 
Company is as follows: President, T. C. Carson ; Treasurer, Max 
Meyer; Superintendent, Daniel Davis. The Company is prospering, 
and the likelihood is that a sensible addition to the main system will be 
made this season. 





Tae plant and franchises of the Fort Madison (Ia.) Gas Company 
were sold at foreclosure sale about a fortnight ago, to satisfy a judgment 
for $50,000 obtained by the Northern Counties Investment Trust, of 
England, who was trustee for the bondholders. The property was bid 
in by Mr. James C. Davis, Attorney for Elijah Coffin, of New York, 
who acted for the bondholders. The bid price was $20,000. It is likely 
that Col. McCray,who has acted as Receiver of the Company for some 
time, will remain in control for the purchasers. We further under- 
stand that the plant will be enlarged and improved this season, and that 
a new purifying house and suitable equipment therefor will be erected 
at once. 





AT the annual meeting of the Akron (O.) Gas Company it was deter- 
mined to order a reduction of 10 cents per 1,000 cubic feet in the selling 
rate. The Company will also expend this season a large sum of money 
($100,000 or more) in plant betterments, the scheme for which includes 
a storage holder and several miles of mains. The distributing system 
is to be extended to the outlying settlement of North Akron. 





THE Council of Marietta, Ga., has granted a franchise for the opera- 
tion there of a gas works to the United Wood Gas Company, the pro- 
jectors of which concern are said to be the residents of this city. 





Mr. Betts, President of the Wilmington (Del.) Coal Gas Company, 
denies positively that he is or has been negotiating with Mr. J. Edward 
Addicks for the sale to the latter of a controlling interest in the Wil- 
mington Company. 


TaE Point Breeze Station of the Philadelphia municipal gas wor‘s 
has been equipped with twocharging machines of the Bronder improve- 
ment on the Ross steam stoking apparatus. 





THE annual election in the Middletown (N.Y.) Gas and Electric Light 
Company resulted as follows: President, Albert Bull; Vice-President 
and General Manager, L. C. Purdy ; Treasurer, C. Macardell; Secre- 
tary, G. T. Townsend. 





THE last or current dividend of the Louisville (Ky.) Gas Company is 
at the rate of 5 per cent. per annum, a cut of 1 per cent. per annum. 





In the case of the Consolidated Gas Company, of Baltimore, Md., 
against the Hoyt Meter Inspection Company and William B. Hoyt, 
Judge Dennis, of Circuit Court No. 2, on the 17th inst., passed a decree 
perpetually enjoining the defendants from moving, disturbing or in 
any way interfering with the meters and connections of the plaintiff ; 
and also from making any connections with the said meters and con- 
nections. In our report of the preliminary injunction proceedings, it 
was said that the Hoyt Inspection Company was engaged in making, 
by permission of consumers of gas, private examinations or tests of gas 
meters, with the purpose of determining whether or not the meters were 
registering correctly, and the Gas Company objected on the ground 
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that the interference was at once illegal and 
unnecessary ; further, that defendant’s work- 
men were neglectful in restoring the connec- 
tions to the point of allowing the same to re- 
main in a leaky condition. 








Tue Columbus (Ohio) Press of the 19th inst., 
in editorial mention of the public street light- 
ing experiment by gas used in Welsbach 
burners, says: ‘‘There is no doubt, if the light 
ing of the sidewalks as well as the center of the 
roadway is taken into consideration, the Wels- 
bach gas lights, as operated on Broad street 
between Third and Sixth streets, makes the 
most perfect and uniform illumination yet de- 
vised. It is said streets can be lighted for about 
33 per cent. less by this mode than by electric 
lighting.” 








THE Board of Aldermen, of Decatur, Ills , 
have refused to entertain the proposition for 
the granting of an opposition gas ordinance for 
that city. 








AT the annual meeting of the Dover (N. H.) 
Gas Company the following result was reached: 
Directors, Amos Paul, Charles H. Sawyer, 
John Holland, Eli V. Brewster and Thomas B. 
Garland ; President, E. V. Brewster ; Secre- 
tary and Treasurer, Thos. B. Garland. 








Tas Committee on County Buildings, of the 
Fond du Lac (Wis.) County Board, has au- 
thorized the local Gas Company to light the 
public buildings, the rate for the service to be 
$1.75 per 1,000 cubic feet. 








Tue residents of Kingston, Mass., favor the 
construction of a gas works at that point. 








AT the annual meeting of the Bristol (R. I.) 
Gas Light Company the following officers were 
chosen: Directors, H. W. Church, R. S. 
Franklin, W. T. C. Wardwell, J. C. Swan and 
J. Howard Manchester; President, H. W. 





Church ; Secretary, Treasurer and Superin- 
tendent, J. Howard Manchester. 


THE stockholders of the New Orleans (La.) 
Gas Light Company have named the following 
Directors: A. H. Siewerd, R. M. O’Brien, Jas. 
Jackson, Alden McLellan, F. T. Howard and 
A. Baldwin. 














AT the regular annual meeting of the stock- 
holders of the Brooklyn Firebrick Works the 
following gentlemen were chosen to act as Di- 
rectors for the present year: A. H. Gutkes, 
Edward D. White, David H. Valentine, Seth 
L. Keeney, Wm. Beard, Frederick T. Aldridge, 
Daniel J. Creem. At a subsequent meeting of 
the Directors the officers elected were: A. H. 
Gutkes, President; Edward D. White, Vice- 
President; Frederick P. Morgan, Secretary. 
The regular semi-annual dividend of 3 per cent. 
on the capital stock was declared out of the 
earnings. This is a very good showing con- 
sidering the general depression in manufactur- 
ing lines, and speaks well for the capable and 
efficient management of the Company’saffairs. 








Gas as a Motive Power for Vessels. 

Besides the petroleum motor, the gas motor 
is beginning to come into use as motive power 
for smaller coast and river vessels. One of the 
first steps in this direction was done by the 
company ‘‘ La Seine Mariti:me,’’ which ordered 
a number of gas motors for its vessels from 
D’elamare, Deboutteville and Malandin, Paris, 
in order to establish a freight line on the Seine 
river between Havre, Rouen and Paris. The 
firm mentioned had constructed in 1883 al- 
ready a tricycle provided with a gas motor, 
which proved very satisfactory. The new motor 
belongs, like the old one, to the simplex type, 
but it is standing upright. It is run with illu- 
minating gas, which is furnished to the vessels 
of La Seine Maritime by a small gas factory 
erected between Havre and Paris. The plant 
keeps always a supply of gas in a reservoir 
constructed of steel pipe under a pressure of 95 
atmospheres, which is led to the vessels by 
means of a flexible tube. The iron vessel 
‘*Tdee”’ is the first of its kind. It was built in 
the establishment of Mallard, at Rouen, is 120 
feet long, 164 feet wide and draws 6} feet of 


water. It consists of four waterproof com- 
partments. The first one, at the bow, serves 
the needs of the crew, the second and third, 
occupying four-fifths of the whole length of 
the ship, are destined for the freight, while in 
the last, at the stern, the motor is placed. The 
vessel is of 300 tons beutto capacity, and can 
carry a cargo of 250 tons. The gas supply on 
board is stored in an accumulator constructed 
of steel pipe about 9 inches diameter, 4-inch 
strength of wall and 15 feet length, and is com- 
pressed usually to 95 atmospheres. 








The Market for Gas Securities. 





The legislative proposed grind is still at work, 
the latest contribution to the hopper being a 
measure to prevent the consolidation of gas 
companies in this State. We will have more to 
say about it later-on. Consolidated was dull 
and weak in the interim of writing, sales hav- 
ing been made as low as 144, but yesterday 
(Thursday) a better feeling prevailed, and the 
figure of 146} was reached. The opening to- 
day was 145 bid, offered at 147. Equitable is 
somewhat higher, the bid rate having been ad- 






virtually remains unchanged, as do Standard 
common and preferred and the East River 
issues. We note a sale at auction of 100 Stand- 
ard preferred, at 106. The situation in Brook- 
lyn presents no new features. The consumers 
are giving vigorous expression of disapproval 
over the lack of quality in the gas supplied to 
them, and a fair quotation for shares in the 
Brooklyn Union Company is 75 to 77. At auc- 
tion 125 shares of original Nassau stock brought 
384. A suit that is attracting much attention 
in gas circles is that brought by Mr. E. C. Ben- 
edict, who asserts that his desires in regard to 
2,000 shares of stock in the Williamsburgh Gas 
Company held by him, and which were to have 
been treated by the people who engineered the 
Brooklyn combination after the manner in 
which their own holdings were to be treated, 
were disregarded. He also claims that certain 
commissions paid to the active organizers were 
not legal. The case is now in the United States 
Circuit Court, and its progress will be watched 
with interest. The final legal proceeding to de- 
termine the right of the Chicago Gas Com- 
panies to combine has been instituted, and 
springs from the refusal of the Secretary of 
State to issue a certificate of incorporation re- 
cording the bona fide amalgamation of the 
Chicago, the Peoples, the Consumers and the 
Equitable Companies under the title of the 
Peoples Consolidated Gas Light and Coke 
Company, of Chicago. A mandamus-has been 
applied for to oblige him to issue the certificate. 

Consolidated, of Baltimore, is weak, at 55 to 
56, and Western, of Milwaukee, is also dull, at 
63 to 65. Bay State shows no particular 
change. 








Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks. 


35 Watt St.. New York Crryv. 


JANUARY 27. 


=~ All communications will receive particular attention. 
{=~ The following quotations are based on the par value 
of $100 per share. 





vanced to 199; it is offered at 202}. Mutual 


N. ¥. City Companies. Capital. Par. Bid. Axked. 
Consolidated..........ssse08 $35,430,000 100 145 147 
RE ibs aadepiccnntesace 500,000 50 «(150 

See tiddcas cacccdes 220,000 we 100 : 
Hiquiltable. .....<cccccccccece 4,000,000 100 199 2% 
Bonds, OS. ....ccccccccoce 1,000,000 1,000 105 vn 
™ ist Con. 5’s....... 2,300,000 1,000 114 ss 
Metropolitan Bonds ..... 658,000 = 108 = 112 
RR nnd imcntnseccccssces 8,500,000 100 219 224 
© TRGB. cccsee. . ctcecs 1,500,000 1,000 100 1® 
Municipal Bonds............ 750,000 st a 
WePGRGER ..ccedcccccce. cece 150,000 50 79 w0LG 
3 ibiieninseas 150,000 1,000 " 98 
New York and East River.. 5,000,000 100 324 Mi 
Pestared ... .0ccescacsces 2,000,000 100 67 73 
Bonds Ist 5’s..........++ 3,500,000 1,000 97 gy 
“ 1st Con, 5’s....... 1,500,000 ii 83 86 
Richmond Co., 8. I........ 348,650 50 50 ” 
a Bonds....... 100,000 1,000 aha re 
Bhambase..... cccccccesscsceses 5,000,000 100 t6 BS 
Preferred... ...cccocccece 5,000,000 100 103 106 
Bonds, ist Mortgage, 5’s 1,500,000 1,000 107 110 
YOmete cccccccccscsccccccce 299,650 50 «112 
Out-of-Town Companies. 
Brooklyn-Union ..........++ 15,000,000 100 75 7 
ig * Bonds (5's) 15,000,000 1,000 104% 105 
Bay State........ccccese-- 5,000,000 50 20 23 
“* Income Bonds. 2,000,000 1,000 a 30 
Boston United Gas Co.-- 
1st Series S. F. Trust.... 7,000,000 1,000 78 80 
Se * *  ... 8,000,000 1,000 54 55 
Buffalo Mutual............. 750,000 100 125 sii 
= Bonds. . . 200,000 1,000 95 100 
Central, San Francisco..... 2,000,000 a 95 oe 
Chicago Gas Co..........++ 25,000,000 100 643g 64354 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 OE HY 
COREE, ccsccecocceseesss. 1,069,000 sé 6% 67 
ist Mortgage............ 1,085,000 94 
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Consumers, Jersey City.... 2,000,000 79 
Bonds......... . 600,000 
Cincinnati G. & C. Co....... 7,000,000 
Consumers, Toronto. ...... + 1,600,000 187 
Capital, Sacramento....... . 500,000 41 
Bonds (6's)........2.... 150,000 +n 
Consolidated, Baltimore 11,000,000 56 
Mortgage, 6’s........... 8,600,000 1074 
Chesapeake, ist 6's. 1,000,000 as 
Equitable, ist 6's. ...... 910,000 
Consolidated, ist 5’s........ 1,490,000 ss 
Detroit ..... bdnieweecWNauene 4,000,000 29 
** .Con. Bonds.......... 4,312,000 % 
Equitable Gas & Fuel Co., 
Chicago, Bonds 101 
Fort Wayne % 

“ 87 
eee 145 
Indianapolis.... 145 

“ 108% 
Jersey City i 
Lafayette Gas Co., Ind 88 

Bonds ...... 87 
Louisville 130 
Laclede, St. Louis 21 

Preferred. 80 

Bonds 95 
Little Falls, N. ¥ 100 

PE inne nc coer devbee 100 
Montreal, Canada " 
Newark,N, J.,GasCo....... 1,000,000 

ame, OS nce 5 cccaes seee 4,000,000 120 
New Haven.........ccceee +. 1,000,000 225 
Oakland, Cal................ 2,000,000 4616 

4 pO es 750,000 £. 
Peoples Gas Lt. & Coke Co., 

Chicago, ist Mortgage.... 2,100,000 a 108 
2d <3 -... 2,500,000 104 105 

Peoples, Jersey City........ 500,000 = 175 
NN, Bie Wicnndcnitescets > “eceuse 9 102 
Rochester Gas & Elec. Co 2,150,000 oe aa 

Preferred..... Swbowsnece 2,150,000 83 oe 

Consolidated 5's ........ 2,000,000 84 «990 
San Francisco, Cal. ........ 10,000,000 W% 72 
St. Paul Gas Light Co...... 1,500,000 6814 «(70 

ist Mortgage, 6°s........ 650,000 88 90 

Extension, 6’s........... 600,000 pet oa 

General Mortgage, 5's 2,400,000 oa 88 90 
Syracuse, N. Y............. 500,000 25 as 
Washington, D. C........... 2,000,000 2 20 Es 
Western, Milwaukee........ 4,000,000 00 63 65 

TE wisn din 5 icisnes 3,556,000 &7 89 
Wilmington, Del............ 500,000 188 190 

° ? 
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Position Wanted 


By a trained M.E. 


WANTED, 


6% x 644 Ft. Station Meter, 
As Superintendent of Works. 
Seven years Superintendent of Montreal Gas Works. Cause S-inch Connections. 
of leaving, change of administration. Best of references. | 
Address JAS. GREENAWAY, 

55 East 11th Street, N. Y. City. 


EAST RIVER GAS COMPANY, 


1072-tf Long Island City, N. Y. 


1077-1 




















FOR SALE 
NOTIGE. ‘ 
Unauthorized parties are making an imitation of the JONES | Gas orks bd 


JET PHOTOMETER, My patrons are warned that unless a | in town of 10,000 inhabitants; all in first-class shape. For 

Jet Photometer bears the name of E. C. Jones it is not gen- | Particulars write the Secretary, 

uine, nor is its correctness guaranteed by me. The Franklin 

Educational Co., Boston, Mass., are the authorized agents. 
1076-2 E. C. JONES. 





GEO. A. KUHL, 


1074-4 Pekin, Ill. 














FOR SALE, 


Engagement Desired One No. 7 Gas Exhauster, Wilbraham-| 





As Superintendent. 


Superintendent in charge of gas works making 17,000,000 
cubic feet per annum desires change of locality. Has been 
with present company five years. Address 


Baker Blower Company’s Make. 


Capacity, about 70,000 ft. per hour. The Exhauster is com- 
plete, with Governor and Engine all on bedplate ; is in good 
condition (almost as good as new) ; was not used much ; re- 
placed by a larger machine of same make. Apply to the 
undersigned, care of Pittsburgh Gas Co., 435 Sixth Avenue, 


172-tf “E. L. M.," care this Journal. —_pittcburgh, Pa. JOHN H. McELROY, 


1070-8 Engineer. 


POSITION WANTED 


As Supt. or Manager of a Gas Works or NO EXTRA LABOR OR 


| OPERATING EX- 

Gas and Electric Light Works, | PENSES. 
Fifteen years’ experience a8 Manager of Gas Works and six 
years Gas and Electric Light Works. Good reasons for wish- | 
ing to ehange present employment. 
1048-tf Address “ Y. B.,” care this Journal. | 
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Mica Canopies 
AND CHIMNEYS 


For Welsbach Lights. 


Send for Catalog and 
Discounts. 


The Mica Mfg. Co., 


MICASMITHS, 


No. 88 Fulton St., 
N. Y. City. 

















BRISTOL’S 
RECORDING 








PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 


. Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Cirewlars. 


THE BRISTOL CO. 


Waterbury, Conn. 





Received Medal at World’s Columbian Exposition. 








THE AMERICAN GAS COMPANY. 





222 South Third Street, Philadelphia. 





The American Gas Company owns, operates, buys and leases Gas 


Works. The Company is also prepared to undertake construction work 


of all kinds, especially the installation or-extension of plants for the man- 


ufacture of gas from caking coal. The attention of Gas Managers is 


especially called to the many improvements in this method of manufac- 


ture instituted during the past fifteen years, and the extremely low cost 





at present of coal gas. 


Correspondence upon this subject is respectfully solicited. Address 


GEO. G. RAMSDELL, General Manager. 
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Patent Lava Gas Tips. 


UNIFORMITY 
GUARANTEED. 


ALL SIZES 
AND SHAPES. 


STEWARD MEG. CO., 


CHATTANOOCA. TENN. 


J.C. GRANGER 





D. M. 





successor to 
§ NICHOLLS & GRANGER 








Manfr. of ~ ; PAT. 
GAS > END CAS 
STOVE TUBE. 
_ Patent P b 
TUBING. Sas, es 
Guaranteed 4 Speaking Tubing. 
Best Quality. : levator Tubing. 
582 to 588 Hudson Street, New York City, 
, —__] 


Peerless Patent 
Improved Gas Bag 





These Gas Bags are used to stop the flow of gas while re- 
pairing or making alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some- 
times fatally, by the escape of gas resulting from the burst- 
ing of a bag, and our patent improvement is designed to 
obviate such calamities. The indicator A shows unerringly 
when the bag has been sufficienty inflated to pack the main, 





and when the pumping should be stopped. Our Bags are 
made of a rubber stock especially prepared to admit of great | 
distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with | 
lapped joints, which adds greatly to their strength. | 


ey Gas Bag, each, es 12-in. Gas Bag, each, $5.00, 
16 * 


5 1.05 20 * 12.00 | 
ae 1.75 24“ 17.00 | 
s¢ = 30 ** + 27.50 


“ 


10 “* 


The Peerless| Rubber Mfg. Co, 


16 Warren St., N. Y. City. 


PIPE LAYING undkk water A SPECIALTY. 


Competent Divers for Submarine Work sent to any part of the United States. 


W. P. ELLIOTT, Gas Engr. & Contractor, Room 115, No. 115 Broadway, N. Y. City. 


If You Want the Best GAS-TIGHT Tubing, 


BUY OF THE 


NEW YORK GAS TUBING Co. 


771779 Creenwich St., N. Y. 
GUARANTEED NOT TO STIFFEN. Makers of All Kinds of Flexible Tubing. 


HERMAN POOLE # Chemieal Engineer, 


323 West 34th Street, N. Y. City, 
Makes a Specialty of 


PURIFICATION 


And the Utilization of Waste Products in Gas Manufacture. 


THEO. CLOUGH, 


MANUFACTURER OF 

















ale 


7 








Clough’s Patent Adjustable Gas Burners, Maxim Burners for 
Gasoline Gas Machines, Natural Gas Burners. 
ES. Ho. Nickel Tips for Water Gas. 


iron Burners of Every Description. Prices and Catalogue on Application, 


THEO. CLOUGH Dobbs Ferry, N. Y. 


GC. W. HUNT GOMPANY. 


COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material 
in and around 



































Gas Works, Coal Yards, Factories, Etc., Etc. 
NEW YORK. 


THE HUNT TIP CAR. 


45 BROADWAY, 











crtaressr IMPROVEMENT IN GAS LIGHTING 
WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 


WELSBACH LIGHTS are fully controlled, and the 
manties and chimneys. Thousands are already in use, 


THE WILDER MANFG. CO., 
O00C 000000000000 000900800000 0000 0000880000 HOSS OOOO HOSS HOSS OOSSOOSOO8® 


Has been made by 


or low pressure in the supply. 
overnors soon pay for themselves by preventing the breaking of 
ers may be given to the Welsbach Co., or sent to ourselves. 


816-822 Cherry St., PHILADELPHIA. 








The 


Celebrated 


SHANER GAS COAL 





CORRESPONDENCE SOLICITED. 


Is Mined and Shipped from the 





Best Gus Coal Basin in Pennsylvania. 


SHANER COAL CO., - 1326 Chestnut Street, Philadelphia. 
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The Improved 


Welsbach Light. 


a SO Do OA A A ea 








No. 3! Burner, with Nos, 10 and 43 Shades. 
Made by the 


Welsbach Light Company, 
Gloucester City, N. Jd. 


Sole Manufacturers for the United States. 





No. 3! Burner, with No. 74 Shade. 











Bray’s Patent “Enamel” Gas Burners. 


Bray's ‘‘Special” and ‘‘Adjustable” Burners 


Are the Cheapest, Most Economical and Most Durable in existence, and will, at 
their REDUCED PRICE, save their cost in gas alone in forty hours’ use. 








Union Jet. Slit Union, Batswing. Adjustable. 


The ‘‘Specials’’ are made to Suit Low and High Pressures. The ‘‘Adjustables”’ 
consist of two Burners screwed together, the sizes of which can be arranged 
to suit any Pressure and Consumption. For full description see Catalogue. 


See that ‘‘Bray’s Special’’ or ‘‘Bray’s Adjustable”’ is stamped on each kind of Burner. 


ACETYLENE AND RICH OIL GASES.—We now make Burners suitable for use with these Gases. 


TO BE HAD OF DEALERS THROUCHOUT THE STATES. 


IN NEW YORK: E. P. Gleason Manufacturing Co., 181 to 189 Mercer St. Graham Anderson, 118 Walker Street. 
IN BOSTON, MASS.: Waldo Brothers, 88 Water Street. 
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WM. W. COODWIN, Prest. O. N. GULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr g Co., of London and Kilmarnoek. 


RR 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 





ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness ; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD. 


the past eight years, Address WW, GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 
THE WESTERN GAS CONSTRUCTION CO; Bldrs, & Gen. Agts. Fort Wavne ino. 
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| Jewel Gas Heaters 
and Radiators. 





a Tt aa 





54 Styles. From $4 to $30. 


The Finest and 
Largest Line in 
the World. .-.. 


Many 
New 
Designs. 





It Will Pay You to Have the Jewel Gatalog. 





GEORGE M. CLARK & COMPANY, 


MAKERS, 


149-161 Superior Street, Chicago. 


Eastern Agency, 152-154 West 23d Street, N. Y. City. 








SCciENTIEIC Books. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Iuminating, Heating and Cook- 
ing by Gas. By E. E. Perkins. $1.25, 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys, $2.4. 

PRACTICAL TREATISE ON HEAT. By Thomas Box. 
edition. $5. t 

PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY. $7. 

IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 

COAL: Its History and Use. By Prof. Thorpe. $3.50. 

THE GAS WORKS OF LONDON. By Colburn. 60 cents, 

HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


2d 


THE MANAGEMENT OF SMALL GAS WORKS. 
Cc. J. R. Humphreys. $1. 

MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 4 cents. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2. 

DIGEST OF GAS LAW. $5. 

DISTILLATION- OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham. $3. 

THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK. By William Mooney. $3. 

A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 

ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams. $2.50. — 


FUEL AND ITS APPLICATIONS. $7.50. 
TREATISE ON MASONRY CONSTRUCTION. Baker. 


GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.LC. $2.50. 


By 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. | 
. ELECTRICITY FOR ENGINEERS. $2.50. 


50 cents. 


$5. | 


AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT ; A Manual of Lime and Cement, their Treatmen 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 

ELECTRIC TRANSMISSION OF ENERGY. 
$3. 

ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 

MAGNETISM AND ELECTRICITY. By J. Overend. 40 cts. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 

DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 

PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


By G. Knapp 


| ELECTRIC LIGHT FITTING. $2. 


PRACTICAL ELECTRICITY. $2.50. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securiag and forwarding any other Works that may be desired, upon 


eceipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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CHAS. M. JARVIS, BURR K. FIELD, 


Prest. & Chief. Engr. Vice-President. iy HA f 
GEO. H. SAGE, FRANK L. WILCOX, mt iit 


‘tu 
iy 
Lh 


th 
a 


THE BERLIN 
IRON BRIDGE CO., 


a) 


os 


| 

























brigade 


£ RF ae rrr 
é rrr 
rrreymT 





Engineers, Architects 


AND 


Builders of Iron and Steel 
Struetures. 
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The accompanying illustration is taken direct from a 
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z aes? 
sees rrr 

om 


photograph, and shows an Iron Water Tower designed 
and built by us for the Newport News Water Works, 
at Newport News, Va. The tower is 154 feet high, 
surmounted by a tank 30 feet in diameter and 30 feet 
high. - The construction particularly commends itself 
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as being much more economical and much more scien- 





tific than an ordinary water tower, consisting of simply 
a steel tank supporting itself, the strains of which are 
uncertain and problematical. 
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Send for Illustrated Catalogue. 
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Acex. C. HumPpuHrReErs, M.E., ArTuuRr G. GLascow, M.E., 
MANHATTAN LIFE BUILDING, CaBLe ADDRESS, 9 vicroria ST., 
(64 Broapwar,) LONDON & NEW YORK, LONDON, 8. W., 
NEW YORK. “HUMGLAS."' ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANGISCO. 





PUBLIC LIGHTING TABLE. 


FEBRUARY, 1896. 


Table No. 2. 





Table No. 1. 


= | NEW YORK 
& FOLLOWING THE cITY. 
= MOON. ALL Nieut 
~ LIGHTING. 
Es E Light. (|Extinguish.| Light. awd 
| P.M. | A.M 
Sat. 1; 5.50 pM! 9.20 pm) 5.05 | 6.15 
Sun. | 2| 5.50 10.40 15.05 | 6.15 
Mon.) 3) 5.50 |11.50 || 5.05 | 6.15 
Tue. 4) 5.50 1.10 am)| 5.05 | 6.15 
Wed. 5) 5.50 LQ} 2.20 5.10 | 6.10 
Thu. 6 > 5.50 3.30 =| 5.10 | 6.10 
Fri. 7} 5.50 440 || 5.10! 6.10 
Sat 8 5.50 5.40 || 5.10 | 6.10 
S.n. 9) 6.00 6.00 || 5.10 | 6.10 
Mon. 10) 6.00 6.00 || 5.10 | 6.10 
Tue. J1) 6.00 6.00 || 5.10 | 6.10 
Wed | 12) 6.00 6.00 5.20 | 555 
Thu. 13) 6.00 NM 6.00 || 5.20 | 5.55 
Fri. | 14; 6.00 | 6.00 | 5.20 | 5.55 
Sat. | 15) 6.00 6.00 || 5.20 | 5.55 
Sun. |16| 6.10 | 5.50 || 5.20 | 5.55 
Mon. | 17} 6.10 5.50 | 5.20 | 5.56 
Tue. |18) 9.40 5.50 || 5.20 | 5.55 
Wed | 19/10 40 5.50 5.30 | 5.55 
Thu. |20/11.50 9.50 5.30 | 5.55 
Fri. | 21/12.50 44 | 5.50 5.30 | 5.55 
Sat. | 22] 1.50 5.50 5.30 | 5.55 
Sun. | 23) 2.50 5.40 5.30 | 5.55 
Mon. |24) 3.40 5 40 5.30 | 5.55 
Tue. |25) 4.20 5 40 5.30 | 5.55 
Wed. |26| 5.06 |_5.40 5.30 | 5.45 
Thu. |27|\NoL No L. 9.30 | 5.45 
Fri. |28|/NoL.rm Nol. 5.30 | 5.45 
Sat. '29'NoL. iNoL. 5.30 | 5.45 


/ 
| 
| 


TOTAL HOURS LIGHTING 
DURING 1896. 





By Table No. 1. By Table No. 2. 

Hrs.Min Hrs. Min. 
January ....220.40 | January. ...423.20 
February. ..207.00 February. ..367.40 
March..... 193.00 | March.....355.35 
April.......174.10 | April......298.50 
MAY... 164.00 | May .......264.50 
Jane....:.142.10 | Jume.wsc... 234.25 


agly 3. 69%: 14210 July.......243.45 
August ... 150.50 | August ....280.25 
September ..163.00 September. .321.15 
October... .193.10 | October .. ..374.30 


November.. 207.00 | November ..401.40 
December. .237.30 December. . 433.45 








Total, yr. .2194.40 | Total, yr...4000.00 


{ 
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P. H. & F. M. ROOTS Co., 


Connersville, Ind. 











Exhausters with Combined Capacity of 65,000,000 Feet per Day Sold so far this Season. 














GAS. EXHAUSTERS. BYE-PASS VALVES. 
AUTOMATIC GAS GOVERNORS. 
GAS VALVES. PIPE FITTINGS. 














New Design | This Design 
of | is Used 
Direct for all 
Connected | xhausters 
Engine from 
and | No. 7 
Exhauster to 
on Same No. 10, 
Bedplate. inclusive. 








Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CoO., 


Connersville, Indiana. 








COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILA., PA. 





Jan. 27, 1896. 





































Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 











Standard “* Double Superheater” Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or ““Distillates,”” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN 
GAS CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


IMPROVED LOWE WATER GAS APPARATUS, 


Special No. | Setting, for Small Works. 

Standardl Setting, vim intopssdent bcs. All conti 
Double Superheater Setting. separate carbureter and Superheater. 
Improved Double Superheater Setting, Ging: Venera 


of the Carbureter (Patented Nov. I3th, 1894). This IMPROVED SETTING can be applied to 
the ordinary Settings now in use. 


AL settings (except No. 1) are built with or without our Ball Valve Connection for “up and down runs.” Our Apparatus will use any 
grades of Oils or Naphthas, Gas House or Oven Coke, and Anthracite Coal. Results guaranteed. 


GENERAL GAS WORKS CONSTRUCTION. 


Purifiers, Holders, Coal Gas Benches, Hub and Flange Valves, Street Main Specials, Condensers, Scrubbers, Ete 
New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 

















SEND FOR CIRCULAR. 


938 to 054 River St. 
TROY 








THe 


LUDLOW VALVE MFG. €0., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, 4 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 


SEND FOR CIRCULAR. 


Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Xydrants. 


OFFICE AND WORKS: 
& 67 to 83 Vail Av. 


NY. 





NEW YORK MARINE PAINT CO. 


Successors to TRACY & HADDEAEN. 


Fie & i 

9 
Pte Tag a0 
sa UFACTURERS. OF _ 


PAINT =" Holders 


And all Ironwork about Gas Works. 
POUGHBEEPSIEi, IN. wT. 


CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ett. 


Also, Cate Fire Hydrants with and witnout Independen 
Nozzie Valve. All Work Cuaranteed. 


Works & Gen’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 
Chicago Office, 24 West Lake St. New York Office, 28 Piatt St. 
St. Louis Office. L M. Rumsey Mig. Co.. 810 North Second St 


GASHOLDER TANKS AND The Gas Engineer’s 
GAS WORKS MASONRY COMPLETE | aboratorv Handbook. 


Plans prepared and Estimates furnished at short notice By JOHN HORNBY, F.I.C. 


J. P. WHITTIER, Price, $2.50. 
70 Bush St., Near Division Ave., Brooklyn, N. ¥.| Ae M. CALLENDER & CO., 32 Pine Street N. Y. City 
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NATIONAL GASs= WaTER Co., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Goal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Pians and Hstimates Upon Application. 





IRWIN REW, President & Treasurer. N. A. McCLARY, Secretary & Gen’l Manager. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR C0,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 ? ? a 
IRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
iT 1S THE ONLY RECOCNIZED AUTCMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governcr, Gas 
STEAM J ET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 


EXH AUST ER little space; uses very little steam; sives formation of carbon in retorts; increases yield 
* 10 to 15 per cent. No works too small to use t em profitably. 





Prices given on all our specialties, delivered at any point in the United Srtes, Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York 


Practical Photometry. | DOUGLAS’ FERRIC OXIDE IRON MASS 








A GUIDE TO THE STUDY OF THE For Gas Purification | For Gas Purification. 
MEASUREMENT OF LIGHT. {s a superior natural Hydrated Oxide of Iron. | 
Will give a higher purification per bushel than | Acts Immediately, and more efficient!) 
By William Joseph Dibdin. iny other material. We ship the pure Oxide | than any other purifying agent 
Gutiin ARith uf Iron, coutaining no sawdust, thus effecting | now in use. 


a saving in freight, leaving the consumer to 


: furnish the diluent at a nominal cost. itisnow |( 1 { Ch : | W k 
A. M. CALLENDER & CO. 
M. CALLENDER © CO» | (iby the largest gun companies in the Weoe OTGOMDOLNE GHGIMUGA WOFKS 
2 Pine . ¥. City. 
. ation users, and prices 
delivered in any locality, Turaished on application to JOHN SCHRIEVER, Manager. 


H.W. Douglas ("cts company) Ann Arbor, Mich. | creenpcint Ave. & Newtown Greek, Brooklyn .1 








BOOKS. |= ‘ P 
osmumos or om ue ax The American Gas Engineer 


AMMONIACAL LIQUOR. 
By Gzorecz Lunes. Price $12.50. 


sreume or mz comune ANG Superintendents Handbook. 


COMMERCIAL VALUES OF GAS 


COALS AND CANNELS. By WM MOONTY. 


By Davm A. Granam. §8vo., Cloth, Price $3. 


Orders for these books may be sent to this office. 


A. CAEN Sn v.om|A. M. CALLENDER & CO., 32 Pine St., N. Y 





88O Pases, Full Gilt Morocco. Frice. $38.00. 
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unpre PERKINS & GO,, esas 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals = Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From Baltimore. 


Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. K. Boghead, 


From Kentucky, 








The Most Valuable Enricher Now Obtainable. 
Second Only to the Celebrated Australian Shale. 








Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 














BERWIND-WHITE GOAL MINING COMPANY'S 
Ocean Westmoreland Gas Coal. 





en STRIGTLY High Grade..... 

Offices : Carefully prepared. 

55 Broadway, New York. For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 








Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, cf London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date = total number amounting to near 700), offers for sale a 
limited number ¢£ copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 





GAS COALS. GAS COALS. 





The Despard Gas Coal Co. 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


Cork: :E.. 


MINES, = - Clarksburgh, Harrison Co., West Va. 
WHARVES, = = = Locust Point, Baltimore, Md. 
OFFICE, = = «= 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, S| scuwrs, 18 BANGS & HORTON 
71 Broudway, N. Y. 60 Congress 8t., Boston. 


HENRY G. SGHEEL, 


Tilewater same Agent and ~ = of High Grade Wealeiaiie 
d Vein Then eeoay eay,e dk est Virginia 
Thoroug ned 


GAS COALS. 





—— TECH —— 


PENN GAS COAL OO. 


OFFER THEIR 


Coal, Carefully Screened =< Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations «a 
the Pennsylvania Railroad, and on the Youghiogheny River. 


. Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No 1 (Lower Side), South Amboy, N. J. 











Superior “Gake, Cl Gas Cannel, Goapele. = Mountain 

Room 176, wastainas Bullding, No. 1 | Broadens, N. Y. City. 
KELLER ADJUSTABLE 

COKE CRUSHER. 


= Simple, Durable. 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co, 
Columbus, Ind. 
Correspondence Soiicited. 


will 











area oc. ‘ 


GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Frice, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent { 





Ae M. CALLENDER & CO., 32 Pine St., No.1 


EpmunD H. McCuLLouGuH, Prest. Cuas. F. GODSHALL, Treas. H. C. ADAMS, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PoiInwTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St, Phila., Pa. 


THE SUN OIL CO. 


OHIO CRUDE OIL, 


388 to 41 Degrees Gravity. 








‘Toledo, O., and Pittsburesaeh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York City 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





Cuas. E. Gregory, Prest. Davin R. Daty, V.-Prest. & Treas. 
H. D. ABERNETBY, Sec. 


J,H. GAUTIER & COMPANY 


OORNEE OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK. 
Gas House and other Tile. 
wfice, 88 Van Dyke St., 





Brooklyn, N. Y. 





LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street 


8T. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 








ADAM WEBER, Proprietor. 


Manhattan Fire Brick and Enameled 
Clay Retort Works 


Works, Weber, N. J. 
Office, 633 East 16th st, New York. 





Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 

















CVRLS BORGMEP 


(230 ST. ABOVE PACE 


Fire Brick 
AND 


Cray RETORTS# 














Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sts. 
PITTSBURGH, PA, P. 0. Box 373. 


| Successor to WILLIAM GARDNER &@ SON. 


‘Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE GENCHES FOR THE U. 8. 











(ESTABLISHED 1856.) ' 
RETORT WORKS 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 
GEROULD'S IMPROVED RETORT CEMENT. 
A vement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast furnaces 
and cspolas. This cement is mixed wf = use. Economi 
and thorough in its ne Bes warranted to stick. 


CE LIST. 
In Casks, 59 poms at 5 cents per pound. 
In Kegs, 100 to 200 = “ 6 
In Kegs less than 100 * 


Cc. L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 


cal “ oo 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 





ic | We have studied and perfected three important points. 


Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal o: 





Cake can be used as Fuel in Furnaces, 





THOS. SMITH, Prest. AvGusT LaMBLA, Vice-Prest. & Supt 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY aT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 
FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim 
-hey Tops. Baker Oven Tiles 12x 13x32 


and 10x 10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 
Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
Price; $3.00. 


With Nnmerous Ilustrations. 





A. M. CALLENDER & CO,, 32 Pine Street, N. Y. City. 


\\ 
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i FRED. BREDEL, 6... 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 
* Gas Apparatus. x 











No. 118 Farwell Avenue, Milwaukee, Wis. 








\eoeergsiemuh il A CONVENIENT Special Trays for iron Sponge or Oxide of Iron. 
GeneratorGasFurnace pinpER for the JOURNAL S#¥Be#*#4¥8-= speci. 





Reversible, Strongest, Most Durable, Most Easily Repaired 


STRONG. | 





















































DURABLE. | 
Yy Y Yi, Uy YY LIGHT. 

= fa SIMPLE | 
22535 = CHEAP. 

wel SS \y A} WOLF 4 \ HANDSOME. 
\ wat rik . ‘Wp NSS) 
eek Sy ; Price, $1. 2 
(e) y} }i, oa ; { le j 306-310 Eleventh Avenue, New York. 
Sb y, a ae ‘ (4 A.M. Callende We also make the Cheapest and Strongest 
cs 4+ > ss & ; Pe &Co., | REVERSIBLE BOLTED TRAYS IN THE MARKET. 
J “qd (co 82 Pine st., 
a 4 = wage” ¥ iq / N.Y. City | Send for Circulars. 
PR 
cL Im it. © ! 
Zp Z Z 
TREES 7 ’s St Bl 
6 
py Farson’s eam ower, 
= “OR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
OR OTHER WASTE MATERIAL. 


Materials furnished and Benches erected by 


| H. GAUTIER & €0,, - Jersey City, wu; PA RSON’S TAR BURNER. 


Address as above, or 0. D. FLEMMING, Jersey City, N.J. FOR UTILIZING OOAL TAB AS FUEL, 


—=|PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BO1LAER TUBES. 








AMERICAN 


GAS LIGHT JOURN * | These devices are all first-class. They will be sent to anv responsible party for trial. No sale 
$3.00 per Annum. unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


AM. CALLENDER 202. =| 4) £. PARSON. Sunt.. 621 Broadwav, N. Y 


FIELDS ANALYSIS 


Eor the Wear 180904. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 
Twenty-fourth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD Accountant to the Cas Lt. and Coke-Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 
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DAVIS & FARNUM MFG. CO. 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, © Boston Office, R'm 18, Vulcan Blig,, 8 Oliver st, 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Cohdensers of all Sizes. 


Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Resoriptions. 


GAS ENGINEE “+ RING COMPANY, 


INCORPORATED, 
Am Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF 
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F. L. SLOCUM, Prest. 


: —, Gas Works Machinery of all kinds, a 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 
FELDMANN "AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 
Faux System of Recuperative Benches, 


JAS. GARONER, JR. 














' SOLE CONSTRUCTOR AND BUILDER. 
AMMONIA MACHINE, NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 














Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is. increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 






















































Triple. Double & Single-Lift PURIFIERS. 
GASHOLDERS. 

= CONDENSERS. 
[ron Holder Tanks. 

Scrubbers, 














ROOF FRAMES. 





Bench Castings. 











Girders. 
OlL STORAGE TANKS. 














BHAMS Boilers. 














Three Four-Lift Gasholders, each of 4,289,600 Cubic Feet Capacity, Erected in Chicago. 
The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


























The Economical Gas Apparatus Construction Co., Ld. = 
269 Front Street, East, - - Toronto, Canada. 
ENGINEERS AND BUILDERS Bee 3 i 








Improved Lowe Water Gas Apparatus 


Designed ‘o give the Greatest Efficiency when using any kind of Oil, Hi 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 





a ~ 





Catalogues, Piane and Ketimates Furniehed upen Application. LOWE WATER GAS APPARATUS, MERRIFIELD-WESTOCOTT-PEARSON SETTING. 
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revel ~-R.D. WOOD: & CO. "rm... 


anuphaviodeen es 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE! cas HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 











SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 


(PATENTED) 




















CUTLER’S 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. SR neatly : 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. PLATE GIRDERS. } Heavy LoAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


{TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 











BUILDERS OF 


Gas Hoolders. 
Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Ete, | 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! 


‘To Gas Companies. 
THE LOOMIS PROCESS. | wenn car somnnns i try snoen 
Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send for samples. 


Henry Disston’s Son’s Saw Works, Tacony, "Pa : 
The Cheapest Gas Generating System in the World. sie ” - Sianadeealieeamamaiain ieee 


Plans and Estimates Furnished. oO. A. GEFRORER, 


BURDETT LOOMIS, - - Hartford, Conn. 248 N. Sth St, Phila., Pa. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





SITS | ‘ == 


SL 
Beit XX AP ZAZ Zs 
ses 
on H 


—— 
—— 


H. RANSHAW, Prest. & Mangr. 
WILLIAM STACEY, Vice-Prest. 


T. H. Brreu, Asst. Mangr 
R. J. TARVIN, Sec. & Treas. 


Established (851. 


| Ny, S, THE STACEY MANUFACTURING CO 


—— 


Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 


Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 








Sole Agents for 


Pages Sons, 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids, 


The Berlin Center Valve. 


And Contractors for Ammoniaeal Liquor. 


No. G9 Wall Street, New york City. 








GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special 


attention given to Patent Office drawings. 
Utfice, No. 245 Broadway, N. Y. City. 





H. C. SLANEY, 
Gas Hneoineer 


466 Sixth Street, Brooklyn, N. Y. 


Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 





T. G. LANSDEN, 
Consulting and Contracting Gas Engineer 


Estimates, Plans and Specifications for New Works (Coa 
or Water Gas), and for Extensions or Alterations. 


Room H, I08 N. 4th St., St. Louis, Mo. 








WM. HENRY WHITE, 


No. 382 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 


Plans and Estimates* Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 





ae | lp 
|e 
a 


ae + x P Single or Telescopic. With or Without Iron or Steel Tanks, 
ml, il mus TN oe ee Ee 
™ . OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


Successors to HERRING & FLOYD, 
JAMES R. FLOYD & SONS, “oregon Iron Works, 
West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works, 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila, 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 


HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 


THE HAZELTON or pPorcuPINE Water, Gas and 
a WATER TUBE BOILER. | Culvert Pipe, 


< {The Best Boiler in the World, and the Cheapest per Square Foot 
4 y 


~ Unequaled for the Economical Production of Very Dry Steam. Cranes, 


WE GIVE Liberal Capacity, Highest Efficiency, Absolute Safety and R d R Il 
pacity, Hig oad Rollers, 


horough Workmanship. 
WE SOLICIT the Critical Examination of the Mechanical Profession 


er — 























gag oer is enernalboe alga ‘Special Machinery 
The HAZELTON BOILER GOMPANY, su 
Sole Proprietors and Manufacturers, Manufacturer’s Designs 


Tele, “izaisth St,"'New Yor. GEN'| Office, 716E. 13th St., N.Y., U.S.A 


For special information 
and prices, write to 











GCREENFIEI.D 


Steam Engine Works.) The Addyston 
eo ee Pipe & Steel Co., 


Greenfield Stationary, Portable and Yacht ° " " ; 
ENGINES AND BOILERS. Cincinnati, O. 


Also Horizontal, Automatic and Variable Cut-off Engines. 


Giee fom sees Hees Power, | JOS, BR. THOMAS, 


Also Vertical and Horizontal and Marine Boilers. 
team Pumps and Adams’ Grate Bars. No. 32 Pine Street, N.Y. City. 


A = s 
W. G. & G. GREENFIELD, - - EAST NEWARK, N. J.; consuttine ann constructine 


: Gas Engineer and Contractor. 
The Gas Engineer’s Laboratory Handbook. PLANS, SPECIYICATIONS AND ESTIMATES FURNISHED. 


Si sues Henmee: 028. ‘seen ete: Contracts taken for all Appliances 


required at a Cas Works 
A. M. CALLENDER & CO., - - £=No. 32 Pine Street, New York City. shar for New Works or Extensions to Old Plants 
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GAS AND WATER PIPES. 


GAS METERS. 





~ THE OHIO PIPE COMPANY? 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pix 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 


Columbus, Ohio. 








Management of 
Small Gas Works. 


By C. J. R. HUMPHREYS. Price, $1. 
A. M- CALLENDER & CO., 82 Pine 81., N. Y. City 


The Chemistry of 
Illuminating Gas. 


By NORTON H. HUMPHRYS. Price, $2.40, 
A. M. CALLENDER & CO., 32 PINE St., N. Y. Orry. 





WARREN FOUNDRY 





Established 1856. 


AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


: CAST IRON WATER AND GAS PIPE 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 





M. J. DRUMMOND, 





SPECIAL CASTINGS AND LAMP POSTS. 





Office, Corbin Building, 192 Broadway, N. Y. 





GEORGE Cum, Mangr. & Treas., Emaus 
OHN DONALDSON, Prest , Bote ildg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


OF AMEFIOCAN ntneeers COMPANIES 


Price, 


A. M. CALLENDER 


& co, - - 


$5.00. 


No. 32 Pine Street, New York. 








N. Y. AGENCY, 


Bartlett Lamp Mfg. Co., 


137 & 189 Broadway, 
New York City. 


Telephone, 1125 Courtlandt. 


a 











METRIC METAL CO., 





Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 








MANUFACTURERS OF 


fry (as Meters 


FOR ALL KINDS OF SERVICE. 


Special Attention Paid to 
REPAIRING METERS OF ALL MAKES. 








Agts.. McELWAINE-RICHARDS.CO., 62{& 64(W. Maryland,St., Indianapolis, Ind 
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NATHANTE HT, TULLs, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 








MANUFACTURER 


MDRY GAS METERS. 
: Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


r orders Apparatus for the Chemical Testing of Gas and Gas Liquor. 











JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron? St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Ete. . Ete, 














“Success” and “Perfect” Gas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert “treet, Philacelphia, Pa. 


ACTURERS 


Gonsumers’ and Station Meters, 
Standard Photometrical=: Analytical Gas Apparatus 


‘Sun DiAL” Gas COOKING AND HEATING STOVES. 


Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Meters and Scientific Apparatus. ... . 113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Faetory and Office, ROYERSFORD, PA. 























WESTERN MANAGERS: PACIFIC: 
CAHILL, SWIFT & CO., WIESTER & CO., 
121-207 South Seventh Street, 15 & 17 New Seniesa St., 
ST. LOUIS, MO. SAN FRANCISCO, CAL. 





Gas Meters and Gas Stoves. 
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GAS METERS. 








GAS METERS. GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFTELD, Sec. and Treas. 


THE AMERICAN METER CoO. 


Established !834. Incorporated 1863. 


PRESSURE REGISTERS. METER PROVERS. 
PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS, 


GAS STOVES. | Agencies: 


WET AND DRY GAS METERS. 
STATION METERS. 
EXHAUSTER GOVERNORS. 


SUGGS “STANDARD” ARGAND BURNERS, 125 & 127 S. Clinton Street, Chicago. 
SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Wet Meters, with Lizar’s *“‘Invariable Measuring”? Drum. 


512 West 22d St., N. ¥. 
Arch & 22d Sts., Phila. 


HELME & McILHENNY, 


(Established 1848.) 


(sas Meter Manufacturers 


1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS, 


D. McDONALD & CO., 


Batablished i18ss4. 


Mianufactories: | 


222 Sutter Street, San Francisco, 

















1564 West 27th Street, 


51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. : 


ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


= Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











(Established 1881.) 


THE HILLEN METER CoO., 


Manufacturers of Gas Meters. 
All Sizes of Meters Constantly in Stock. Liberal Discount on Application. 





Special Attention Paid to Repairing Meters of All Makers. 


Address all Communications to 


JOHN J. HILLEN, - - 200 Baltic Street, Brooklyn, N. Y. 


NOT CONNECTED WITH ANY OTHER ESTABLISHMENT. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, 18 Vesey St. Boston, 19 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & CO., 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. S. GRIBBEL, Manager. | FREDERICK WAUGH, Manager. 














MANUFACTURERS OF 


STATION METERS, | 





Provers, Registers, Gauges, Experimental Apparatus, Ete, 


Prom pt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER | 


Is the Best ever offered. Over 30,000 now in use. ' 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 

















This Meter is an un- 


















































. SIMPLE . 3 
qualified success in 
DURABLE Great Britain. | 
Its simplicity of-con- 
ACCURATE struction, and the 
positive character of 
RELIABLE | 
the service performed 
All Parts by it, nave given it 
Interchangeable pre-eminence. 











Needs only the care given an ialtuaryclidhce. Saves MONEY, TIME and 
CONSUMERS, '*Dispenses with “DEPOSITS” and increases OUTPUT. 





